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ABSTRACT

9 Mechanical property tests were conducted over the temperature range
from room temperature to 40CCF on three sizes of hand forged 2618
aluminum alloy billet produced by two suppliers. Tension, notched
tension, tension thermal stability, compression, shear, bearing,
fracture toughness, creep, axial and rotating beam fatigue, and
stress corrosion properties were determined. Tension, compression,
shear ard bearing properties were statist. cally analyzed to detar-
mine values similar to *A" and "B" design values found in MIL-HIDBK0-5.

Alloy 2618-T61 retains its static and fatigue properties well at
elevated ter:peratures and has good resistance to creep deforma-
tion. At 4-OF 2618 retains approximately 60% of ita room temper-
ature properties after short time exposure. Applied stresses ex-
ceeding the yield strength are required for appreciable creep to
occur at 2500 F, whilz stresses of approximately 75 and 50 percent
of the yield strength at temperature are required for 1% creep to
occur in 1000 hours at 325?F and 4001F. Plane strain fracture
toughness at all areas in the billet in the longitudinal direction

I and at the mid-thickness area in the long transierse direction was
similar to 7075-T6; however, the quarter-thickness and surface areas
of the billet in the long transverse direction generally had lower
fracture toughness than ,most data reported for 7075-T6. Stress
corrosion tests indicated that 2618 is susceptible to stress cor-
rosion cracking in the two transverse directions when stressed toI 75% of its yield strength.
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!XEtMNAL P~r0CR)

Tc~t Materil

Three himts of 2618, hand forged billetk F&Ieral Specification
QQ-A.-367, were a*valated, one heat from the Aluminum Company of
America and two heats from Kaiser Aluminum. One heat of material
from Alcoa and Uiser (purchased in 1960) was supplied in the
following sises and heat-treat conditions:

(a) 3" x 6j", 2618-T61

(b) 4" x Q", 2616-F
%C) 80 x 110", 261,&-F

The remaining h3at from Kaiser was recently purchased and was

supplied in the following condition:

(d) 411 x 8", 2618-T61

Heat-treatment of billets {b) and Zc) was performed at the North
Ameri•an Aviation, IncA.• Columbus Division, facility and was ac-
complished by solution treating to the T41 condition by heating
to 9850F +106F for eight hourn and quench=g in boiling water.
Aging to the T61 condition censis.ed of heating at 390°F +50F for
twenty-four hours and air cooling. Billet (c) was sectioned to a
ma=xmum four inch thickness prior to heat-treatment to comply with
QQ-A-367. Heat-treatment was in accordance with NAA Specification
LAO.rn-oo (MaL-H-6088).

Neminal chemical composition limits of 2618 are shown in Table I.

Typical microstructure of each billet is shown in Figure 1 Sup-
plier tensile properties of each bilLet are presented in Table II.

TABLE I
CHICAL COMPOSITION LIMITS OF 2618 ALUMINUM ALLOY (QQ-A-367)

__ __ _ __ _ SgF Ti 1 Ni Other Al

L 9-2.7 0.25 0.9-1.3 11.,3-1.8 0.04-0.10 0.9-1.2 0.5l Bal.

(1) Total of all elements no* spes.ified thall not exceed O.l5%.
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Table II

SUPLIXR HEAT TREFATED TAENSJI. PROPER~TIES

MOR TEST BILLC

S... .. '"' • .... . .. .. Ultima-te - Yield. ...

Strength Strength Elongation
Billet Size Supplier Direction (KSI) (ruI) .),

3" x 6-1/2" Alcoa L 63.8 55.0 8.0
vM 61A4 53.0 8.0

illlet (a) ST 59.7 51.1 4.0

Kaiser IN 62.0 49.9 8.0
ST 6W. -5

___4" x 8" Alcoa L 60.0 53.5 8.5

B eLT 58.1 52.0 6.5
Billet (b) ST 5T.8 51.0 5.5

Kaiser LT 59.5 47.5 10.5
ST 58.7 46.3 C.5

8" x lif Alcoa L 6.•0 55.5 10.5
LT 55.0 42.0 8.5

Billet (c) ST 57.8 44.5 8.0

Kaiser LT 39.0 47.4 7.0
ST 58.7 48.9 5.0

4" x 8"

Billet (d) Kaiser LT 62.0 53.0 7.0

.. Q-A-367 L 57.0 47.0 7.0
55.0 45.0 5.0

Minim= ST 52.0 42.0 4x0

.5
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An outline of the types of tests conducted, the total number of
each type of test specime, the billet location and direction of
oach test, and the test temperatures, are presented in Table III
for billet (a), Table IT for billet (b), Table V for billet (c)
and Table 1I for billet (4).

Sftpimen Pre*patimi

! All test sp~imen blanks were removed from the billets by band
sawing or power hack sawing. Care was taken to insure that the

billets did not overheat locally during the sawing operation and
adequate material was provided each test blank to insure that all
worked material was removed during the final machining operations.
Illustrations showing the manner in which each billet was sec-
tioned are shown in Figures 2, 3 and 4.

Test specimen configurations were in accordance with Federal Test
Method Standard No. 151, ASTh Specifications or Recommended Pro-
cedures, and ARTC Report No. ARTC-13. The individual specimen
configurations are shown in Figures 5 through 18.

All test specimens except the fatigue and creep specimens were
identified by code so that the billet size, supplier, billet

* location and direction, and type of test could be determined
from the marking on each specimen. An example of the code is
as follows:

aLSTL52

The first one or two numbers identifies the billet,

8 ina'cacs 4* 1 80 billet
6 indicates 3" X 6½" billet

11 indicates 8' X ll" billet

The first letter identifies the supplier,

A indicates Alcoa
K indicates Kaiser

The second letter, identifies the billet location,

S indicates surface
Q indicates quarter-thickness
X indicates mid-thickness

I6



The third letter identifies the type of test,

T indicates tensile
N indicates notched tensile
P indicates compression
S indicates shear
B indicates bearing
F indicates fracture toughness
C indicates corrosion

The fourth letter identifies the billet direction,

L indicates longitudinal
T indicates long transverse
S indicates short transverse

The lt one, two ur three numbers identifies the specimen sequen-
tial number•

Consequently, specimen 8ASTL52 would be tensile specimen number 52
removed from the surface of the 41 X 8" Alcoa billet in the longi-
tudinal direction.

Test Procedures

Tensile, notched tensile, shear, bearing• compression; and frac-
ture toughness tests were conducted using three universal test
machines, a 60,000 lb. Baldwin-Lima-Hamilton, a 120,000 lb. Bald-
win-Lima-Hamilton, and a 150,000 lb. Compudyne. These machines
are calibrated annual-y using National Bureau of Standards Certi-
fied Proving Rings and are accurate to within +1%. All machinec
are equipped with load-strain recorders and equipment for apply-
ing a constant strvin rate to the specimen up to the yield point.
C.Alibrated extensometers and compressometers (ASTM F83-64T, Class
B-1) were used in conjunction with recorders to plot load-strain
curves for tensile, bearing and compression tests.

Extension arms were utilized to locate the extensometers outside
the test chamber for elevated tempertturs tests. A constant
strain rate of 0.005 in/in/min. was applied up to the 0.2% offset
yield strength with load rate being #ncreased thereafter to cause
failure within approximately one minute.

Measurements for area determination were made with micrometers to
the nearest 0.001 inch.

Air circulating electrical resistance heated ovens were utilized for
elevated temperature tests. Temperature was controlled automatically

7



Table 17.1

OUT-,n E a-? Z (IUCTM ON 3" X 6-1/2"

TOWa Test Tiotal-
Specimens Billet Condition j¶ Specimens

Test Deter iamt ion Per NUlier Location 7 250 325 400 Tested
Tensile i P Fty, e 48 Surface 3L 3L 3L 3L

3T 3T 3T 3T
Mid-Thick 3L 3L 3L 3L

rttuh. N~ u 3o Surface 3L - 3L 3L
Tensile Notched-to- 3T - 3T 3T
Kt 3" 15 Unnotched hatio Mid-Thick 3L - 3L 3L

3T - 3T 3T 72
Bearlng bru 18 Surface 3L - 3L 3L
ýL a.2.0 PhrV- 3T - 3T 3T 3
Shear Fau- 9 Surface 3L - - -

3T - - -
3ST - - - 18

tpression Fcy 9 Surface 3 - - -

3T - - 18
The l Ftu, Ftry, e 24 Surface 6LI - 3L 3LI
Stability Edge) - 3L2  48
Axial Fatigue 12L - - -
Unnotched 24 Mid-Thick 12T - - - 48
R = 0.0 S-N Curves _____

l03-lo7

Axial Fatigue 12L - - -
Notched Cycles 24 Mid-Thick 12T - - - 48
_Kg2.4RRwo.Oo .. . . .
Creep Up to 1%

Creep in 8 Mid-Thick - 4L - 4L 16
1000 hours

Corrosion Bend 9 Random 3L - - - 78
3T - - -

3ST - - -

Corrosion Axial Load 9 Random 3L - - - 9
3T - - -

3ST - - -

1 Exposed for 100 hours at temperature indicated
2 ExposedA a£ 5•r 1000 hours at temperature indicated
3 Exposed at 325F; three for 100 hours, three for 1000 hours
4 Expos~ed at 400*F; three for 100 hours, three for 1000 hours
5 Alcoa Billut only

-iS
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OUTLin oF TESTS coNwcTED ON 4" x 8'"
BILLET (b)

Totekl Test Temperature

Specimens Billet op Total

Test Determination Per Sutpplier Location 78 250 12 0 pcWn

Tensile Ftu, Fty, Et.. 84 Surface 3L 3, 3 L 168_ _ _L3LI
e 3T 3T 3T 3T

Quarter- 3L 3L 3L, 3L,
Thick 3T 3T T 3f
Mid-TkIicI 3LT 3LT 3

NothedFt 84SufacA3 3L 3T 3LT 6
Tesie ochd-o3ST 3ST 3ST 3ST

Kt;,- 15 Unnotched Quarter- 3L 3L 3L 3L
Ratio Thick 3T 3T 3T 3T

Mid-Thick 3L 3L, 3L, 3L

3T 3T 3T 3T
35'] 35T 3ST 3ST

BearIng Pibru, F'iry, 30 Surface 3L 3L 3L 3L 60
e/D = 2.0 3T 3T 3T 3T

Quarter-
Thick 3L -
1Mid-Thick_ 3L - - -

Shear Fsu 142 Surface 3L 3L 3L 3L 84

3T 3T 3T 3T

Quarter-
MdThick i3L -~ :

Comupression Fcy, cMdTik 3

21 Kaiser Surface 3L, 3L 3L, 3L 51
3T 3T 3T 38

30 Alcoa ______________

Quarter-
Thick 3L, - - -

____Mid-Thick 3LI - - -rThermal Ftu., Fty 144 Surface 9L"~ 3L-1- W1 31,1 _288
Stability 9L5 312 31,2 31,2

9T6 3L3  30, 303

9T4 3T 1  3T1  3Tl
953T2  3T 2  3T 2

9~"3T3  3T3  3T3

Mid-Thick 6L9 31,1 31,1 3L1 0

61,103L,2 31,2 31,2

9



tible IT - Continued

Totai
Specizens Billet @7 Total

Test Determination Per Supplier Location 78 250 325 500 Specimens

Axial 507 Mid-Thick 25L - - - T4

Fatigue 25T - - -

Unnotched S-N-Curves 2% -

ta. 0.05 zo3-io 248 12L
Cycles 12T- - -

Axial Fatigue 507 Mid-Thick 25L - - - 74
Notched, 25T - - -

- 0 2.48- - -

R12 - - -Rotating iOOT  Surface

Beam, It2 (Edge) 2125 - - 10

Unnotcehd. •At"--er- 25T, --
R - -1 S-N Curves Thick

O-1o0 Mid-Thick 25L - - -Cycles 368 Surface
(edge) 12L - 12L 161

Mid-Thick 12L, - - -

Rotating 1007 Surface
Beam, Kt "2.4 (•Ede) 2g• 25L,-ý 1 00
R ,, -1 Mid-Thick 25L - - 25IL

Creep Up to 1% Creep 301 Mid-Thick - 1OL 1OL 1OL 38
in i000 hours88 - 4L - 4L

1 Exposed for 10 hours at temperature indicated.
2 Exposed for 100 hours at temperature indicated.
3 Exposed for 1000 hours at temperature indicated.
4 Exposed at 250OF; three for 10 hours. three for 100 hours, three for

1000 hours.
5 PVosed at 325*F; three for 10 hours. three for 100 hours, three for

1000 hours.
6 Exposed at 400*F; three for 10 hours, three for 100 hours, three for

1000 hours.
7 Specimens removed from Alcoa billet only.
8 Specimens removed from Kaiser billet only.
9 Exposed at 250*F; three for 10 hours, three for 100 hours.

10 Exposed at 350*F; three for 10 hours, three for 100 hours.
11 Exposed at 400*F; three for 10 hours, three for 100 hours. '

10



IF

0UITJ OF TESTS CONDUCTED ON 8" X ii"
BJLE (c)

Total Test Temperature
Specimens Billet or Total

Test Determination Per Supplier Location 78 250 325 400 Specimens

Tensile Ftu, Fty, Ft, 63 Surface 3L - 3L 3L 126
e (Side) 26T - 2ST 2ST

Quarter- 3L - 3L 3L
Thick 5S2 - 2ST 2ST
(- "Dim) 5T 2T 2TMid-Thick 3L - 3L 3L

5T - 2T 2T
Notched Ftu 54 Quarter- 3L - 3L 3L 108
Tensile Notched-to- Thick 3T - 3T 3T
Kt - 15 Unnotched (11" Dim)

Ratio Mid-Thick 3L - 3L 3L
3T - 3T 3T

Surface 3L - 3L 3L
(Side) 5T - 2T 2T

Bearing Fbru, Pbry Surface 3L - - - 12
e/D = 2.0 (Side) 3T - - -
Compression Fcy, Ec Surface 3L - - - 18

9 (Side) 3T - - -
3ST - . _

Thermal Ftu, Fty, e 24 Surface 6L - 3L1 3LIL 48
Stability (Edge) 6L - 32 32

Axial Fatigue 36 Mid-Thick 12L - - - 72
Unnotched 12T - -

R = 0.05 S-N-Curves Edge 12L - - -

Axial Fatigue 103-107 36 Mid-l•!ck 12L - 72
Notched, Kt = 2.4 12T .. . . 72
R a 0.02 Cycles Edge 12L - - -
Creep Up to 1$ Creep 8 Mid-Thick - 4, - 4L 16

in 1000 Hours 3_
Shear Fsu 6 Surfa e 12F• S~irde) -IT

2 Exposed 100 hours at temperature indicated.
2 Exposed 1000 hours at temperature indicated.
3 Exposed at 3250F; three for 100 hours, three for 1000 hours.
4 Exposed at 400*F; three for 100 hours, three for 1000 hours.

11
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.. . .. Table V.I

0OLIN3 OF TIMS C03WCTEJ 03 4" X 8"
Bras&T (;&

Total Billet Tei ... .. .. e
Toot Dettwmination §ptpcizens Locatio 7 250 325 10

Tenuile Ptu• I It, T57 guftace 3L T 3 3
3T 3T 3T 3T

Thick 3~T
Md-Thic' - 3L - - ,

3T 3T 3T 3T-
2uxac 3 T - S 313Bearing bruIz, .... 12 -- Surfa 3L - -

e/D - 2 3T - -

'id-tick

Shear Pau 15 Surface 3L - -3T__ - .
Quarter- 3L -..
Wbick

___________________ Mid.-Thick 3L- - -

Ccopression Fcy, E0  45 Surft.ee 3L - - -

3T 3T 3T 3T

6sT 6mS 6ST 63
Quarter- 3L - - -

Thick
_________________Mid-Thick L

Corrosion Bend and Axial 18 Randcm 6L -
(9 each) 611' . ..

___ ___ ___ ___ __ ___ ___ ___ __6ST -

Fract~ure KIC 18 Surface 3L - - -

Toughness 3T?
rter- 3L - - -

Thick 3T
Mid- L.hick 3L - -

3T . . .
Ftea, P ty 36 1, Tick I 6 °'6( 1) (1

1 Exposed for 1,000 hours at temperatures indicated.
2 Exposed at 250F, for 1,000 hours.
3 Exposed at 325YF for 1,000 hours.
4 Exposed at 400*F, for 1,000 hours.

12
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: , 3-1/2 . .. :

1 x.1/2 20 Uo -3A

Figure 5

Room and Elevated Temperature Tensile and Tensile
Stability Test Specimen

(All dimensions are inches)

3.00 16 -

Figure 6

Room and Elevated Temperaturf Compression Test
Specimen

(All dimensions are inches)

15
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Figure 7

Room and Elevated Temperature Sbhc Test Specimen

(All dimneions are inches)

.50 Dia.

4i-7/8

---

.25 D

-4 .501 .03
1/4 Dja.

Figure 8

Room and Elevated Temperature Bearing Test Specimen
e/D = 2,0

(All dimensions are inches)

16
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-2-1/2

02-1/2R '0.15 *-00l Dia.

Figure 9
Unnotched Axial Load Fatigue

Test Specimen
(All dimensions are inches)

.013 ±.001 Notch Radius

3/8-24 Tim-A2-1/2

.316 ±ool =

Figure 10
Totched Kt = 2.4, Axial Load Fatigue

Test Specimen
(All dimensions are inches)

*17



4A
t I -.

A B I C D•E1 3T5 .24 ±.001  25

'i g-uz'e Ii

Unnotched Rotating Beam Fatigue Test
Specimens

(All dimensions are inches)

B1

At

A~~ BiERadius

1. 5 . - 0 114 ±.00l

2 4 .500 .275 t-001 .016, ±-001

FJ gvr 12
Notched Kt 2.4, Rotating Beam Fatigue Test Specimen

(All dimensions are inches)

18



7/16-14IC2 - .252 -. 0 16

Figure 13
Creep Test Specimen

(All dimensions are inches)

6

S4.[00 ±.010
3 RD -A .75 Dia.

Notch Root Rad .001 Max.

Fi-gure 14
Room and Uevated Temperature Notch Tensile Specimen,

Kt - 15

(All dimdnsi.ns are inches)

19



.67

k•gure 15
Single-Bge-Notch Fracture Toughness Test Specimen

(All dimensions are inches)

.002
d + .001 1i/4 2oNC) @ r......_.1116• .125__±__0.o01 53 Dia./

- 3/8
-A,1 2 G.

Figure 16

Axial Stress Corrosion Specimen

(All dimensions arm inches)
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r6.0 __ _ _ _ _ _ __ _ - _ _ _ _

j

_________ -t
I

Figuzre I?
Stress Corrosion Bend Specimen

Longitudinal and Long Transverse

(All dimensions are inches)

'3-4
1/2

Figure 18
Stress Corrosion Bend Specimen

Short Transverse

(All dimensions are inches)

21i
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using a thermocouple attached near the ;specimen test section.

- ..,ifr TA..hk-_If hour prior to testing to insure

temerature stabilisatýon. Tensile thermal stability specimens,.. . .,, ,..f n-tmat!_fly temperature controlled

Tensile teets were conducted using a 1.4 inch gage length. Total
elongation was determined by fitting the failed specimens together
and using calipers to measure the change in length of the 1.4 inch
gage merks. Tensile modulus was determined from the autographi-
cally gotted load-deformation curves.

&ehar tests were accomplished in a single shear fixture which can
be utilised for both room and elevated temperature tests. Speci-
men test section was 1/4 by 1/2 inches.

Bearing tests were performed using a clevis and pin arrangement to
load a 0.25 inch diameter ho3e° Specimens were machined to a
thickness of 0.090 to 0.125 inches.

Compression test specimens were machined to a thickness of 0.112
to 0.165 inches. Specimens were supported in a special fixture
having lateral support guides to prevent buckling. The same test
set-up was used for both room and elevated temperature tests. Com-
pression modulus was determined from the autographically plotted
load-deformation curves.

Fracture toughness tests were conducted in accordan•e with the
latest recommendations of ASTM Committee E-24. Specimens were
machined to 0.25 inch thickness with the initial slot being cut
with a slitting wheel. Fatigue cracks were generated at the slot
using tension-tension loading at a stress level of approximately
15% of the material yield strength. Cracks of the pioper length
were generated in 50,000 to 100,000 cycles. The load at which
"pop-in" or initial plane strain fracturing occurred was deter-
mined by using the mechanical compliance technique. The compliance
gage, shown mounted on a test specimen in Figure 19, has a strain
gage attached to each side of each arm, with all four gages being
active arms of a bridge circuit. The arms are strained by bending
them slightly to fit into the machined slots on the edge of the
specimen. As the specimen deforms during loading the change in
strain in the arms is recorded versus load on an X-Y plotter.

The compliance gage is calibrated before each series of tests
using an extensometer calibrating device and is linear within
+0.5% over the deformation range utilized.

22II
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Mag: Approx. 7/16x

Figuire 19

Fracture Toughness Test Set-Up
Showing Compliance Gage Attached

To Test Specimen

23
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Axial load fatige tests were conducted using a Kzouise plate band-
j•Ma--ih•e anuit .d with a 750 lb. Krouse direct atress attachment.
Cycles were applied at a raFe of 1800 per minute. T•sts were con-I I~ t-e 'Y.!wI usn atreaS ratio. R. (MinixMn to MaxiMum ýtj-ass 0.5
Room temperatur tests only were conducted on the q 1-.al load spsci-

. St.es$ levels were chosen to produce failures ih from 103
to 107 cycles.

Rotating beam fatigue tests were conducted on a Krouse G1ple•-reaJ
type fatigue machine having a capacity of 850 In-lb. Teitz were
conducted at a rate of 5000 cycles per minute at a stress ratio,
R, of -1.0. Tests were conducted at room tamporatuae, 250-F anc
4006F. Elevated temperatures were obtained using a split elactri.-
cal resistance heated furnace with automatic tuaperature control.
Stress lvels were chosen to produce fUilures in frce 10 to 107
cycles.

Creep-stress-rupture torts were conducted uin•g neven 12,000 lb.
Arcweld dead weight creep frames equipped with autot vally con-
trolled tubular ea-,ctrical resistane heated fuxAcea Strain
was continually recorded throughout the tests v3LW, a traneduc .;r
extensometer system. Various dead weight loads wers appiUed to
obtain creep deformations up to 1% in timas ap to 1000 hvurs,.
Tests were conducted at 250*F, 325F awi WOOGF.

Stress corrosion tests were conducted usig bocth axi.a tonsion and
bent beam specimens. The axial tension specizt.ta •e• of the ccn,-
stant deflection type and were stressed in a picture frsne fix•ture.
The applied stresses were determined by uoing the st-ai•n, mwasured
by a Huggenberger extensometer attached to the ½ rinch gze length
reduced section, in conjunction with 'Oe •odulus of the vvaterial.
The bent beam specimens were of the constant koment type, stmased
by applying a moment to each end of the beam. Stresses app. 4id- to
the beam specimens were determined using the reading from a strain
gage attached to the surface of each percimen, in conjunution with
the modulus of the material. Exposure of the stress cor.osion
specimens was accomplished using a "ferris wheel" type machine
which enabled the specimens to be immersed in a 3J% salt solution
for ten minutes and air dried iLn a normal laboratory atmosphere
for fifty minutes. A photoaraph of this equipment is shown in
Figure 20. The alternate Lumevsion and air drying vposlume w•"s
repeated until specimen failvre or for a maximum time poriod of
twelve weeks, All specimens -jam inspected at the start and end of
each working day. Specimans wear considered failed when cracks could
be seen under 4X magnification; however, m•st specimens failed cor.-
pletely before cracks were detected. Inspection for cracks sas
difficult after long periods of emposuze (over 4 weeks) because of
the build-up of salt on the specimen surface.
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Datq An~glyis

Static Tests: Tensile, ccupreesive, shear and bearing room temper-
ature mechanical proper4y test results were statistically analyzed
for the determination of mAm and *Bw values as defined in MIL-HDBK-5,
Auguat, 1963, Chapter 3, Sect-ion 3.1.1.1.1. An "A" value is one
above which 99 percent of' the population will fall with a confidence
of 95 percent. The oBk vaiu. is one above which 90 perctnt of the
population will fa.U with 95 percent confidence.

The calculated values were determined in the following manner:

"*Al value = .-9 9 Sx (1)

"%B" value = X -K.90 Sx (2)

where:

S= arithmetic mean - 1An

and x indicates the individual test
results for n number of tests

Sx= atandard deviation=

The values of K were obtained from the table, "One-Sidea Tolerance
Factors for the Normal 'istribucion and a Confidence, r , 'f .954
in Tables of Normal Probability Functions", National Bureau of
Standards, Applied Mathematics Series 23, (1953).

Fracture To%~s~s: The Kic values were calculated using the
experimental compliance measurement procedure -nd expresalon for
KIc developed by Srawley, Brown, Gross and Jones, References (1)
and (2). The compliance measurements reported in these references
are applicable to all materials providing the same proportional
specimen si.-e is utilized. An expression for KIc which was de-
riv•-ed from the compliance measurements is given in Reference (1)
and shown below:

K2 p2+(3
K2 7.59 a/W 32(a/W) 2 + ll7(a/W)3
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where:

P = Load at "pop-in* (ibs)
B = T~ickness of specimen (in)
W = Width of specimen (in)
V = Poisson's ratio

a=P0 + Kjc2(l1 2)

61T C-ya (4)

and ao = crack length as measured on fracture surface

0-ys = 0.2% offset yield strength of the material.

Values of a were calculated by using ao values in (3) to calculate
approximate values of KIc. These approximate KIc values were then
used in (4) to approximate the a values, which were inserted back
into (3) to calculate the reported Kic values. Further iteration
could give more exact values of Kic; however, it is felt that this
first approximation produced values within the experimental errors
involved.
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DATA MMUTION

Design rorties: Room teMperature mechanical properiy "A" and "B"
&1 e mined during the present program for Ftu, Ft.,

F, F , Fd,, Fh, and e, in the lengitudinal, leng transverse and

;9k ansve--rsfe-ýCtian* are presented in Table VII in a manner
similar to that used in MIL.1MK-5. These vrlues were determined as
explained in the previous "Data Analysi.'" section of this report by
using data from (I) the three billet locations (surface, quartar-
thickness ard mid-thicknoss), (2) the various billet sizes (3" x 61"9
4" x 8", 8" r. 11"), and (3) .he two suppliers, as the total population
for each billet direction analysed. As an example, the Ptu "A" and
OBO values given in Table VIT for the longitudinal direction, were
determined from test results of specimens removed from the various
billets locations, and suppliers shewn in note (1) of Table VIII.
Note (15 shows that 12 of the 57 tests for the FtU determination were
from billet (a), (billet (a) war obtained from two suppliers and three
specimens were removed frem two locations in each billet for a total
of 12 specimens), 18 of the 57 tests were from billet (b5, 18 of the
57 tests were from b1llst (c), and 9 of the 57 tests were from billet
(d).

Tensile and compressive moulus values and the physical propertiesare also shown in Table VIIL The -wdulus values for each billet

direction were obtained in tae same manner as above; however, they
are average values for each direction for all billet locations,
bille-a sii , as suppIiers, not statistically determined "A" or "B"
valut:. The physical properties shatin in Table VII are those presently
shown in MIL-HIK-5, since no physical properties .were determined
during this program.

Ilevated T2eerature- Properties: A surmmary of the average elevated
temperature test results for tension, compression, shear bearing and
modulus of all the billets evaluated is presented in Table IX. These
results are for one-half hour temperature exposure. A summary of
the average tension properties of all billets evwluated after ex-
p=-ve at elevated temperatures for 10, 100 and 1000 hours is pre-
sented in Table X.

Graphical presentations, similar to +ýose used in M:L-.IqK-5, ahow-
ing the effect of te erature on tension, notched tension, compression,
shear, bearing and modvlus prcpertiea are presented in Figures 21
through 36.
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strain curves for vooa weaparatursp 3250F and kD0G7 ar'e presented
in figures 37 &ad 38. The slope of the straight line portion of
the evrWs r= n5ad4 equal to the aveange e tic modulus valuos.
The rsmaind3r of the curs were constructed using engineering
judgemant and observation of actual load-deforwation urvms re-
corded fturig the tests.

Axjl ZoA4 Fati : Unnotehed axial load fatigue properties at
room teprnsrvatur are presenteod as 2-4 cae irsn Pizuros 39 and 40
respectively, for the longitudinal and long transverse directiaos.
Notched properties, It - 2.4 are presented in Figures 41 and 42.

Rotati BeaM FatiWae: Unnotched and notched, It - 2-4, rotating
beam fatigue properties at room teaprature ar. presented as S-N
curves in Figure 43. Elevated temperatAre rotating bean fati gu
properties are presented in Figure 44.

Creep Properties: Stress versus tim curvea for various amounts
of creep deformation, and stress versus tine curves to caugs creep-
rupture are presented in Figures 45 through 47 for test teaperaturee
of 2500F, 325eF and 400•F.

facture Touzhaess: Fractmu tourhness properties at room tompa-
ture for three billet locations amd two billet directions ar pro-
sented in Table XI.

Stress Corrsionx Stress corrosion properties determined uaing
axial loaded test specimens are presented in Table III,, wile bond
test stress coxrosion properties &re presented in Table nIlI

Tabulated Raw Data: All test data developed during the progran,
including all data obtained prior to initiation of this contract,
are tabulated in Appendix A. The data ar- a in an orderly
fashion with all touale data from the variew billets
in one group of tablev, all coqprevsive data in another group of
tablets, eatc.
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SIOBMN ?MHANICAL AND PHMCAL PROERTIES3 ( 2618
ALUKMM ALLO HAND PM D BILIT

. .... ....... { 2618

Form ............................................... Hard Forged Stock

Condition.... .............. .-............ .T61
ThiknS, (in) ............................ ...... -- 4 ln.

Cr03s-sectional area, 18, :Z-44

Mechanical Properties: 6
Ftu, Kai - 59 6o

54 57Fty, Ksi - ... 4[ { L4 46

.. .. .. .. ... . . ° 43 i 542 45

FcyV Ki - .47 50
F5iKLT#- L...e..... ....... ** ..t... 43 47SST .* * * ... 43 47
Fsuo Ksi L35 38

LT. .. .. 00".4..0 .. . * 37 39
35 37Fbu Ksi - L ................................. 112 i 117

e)D=2.0 LT.*** .... ...... 119

Y7, K - L o .......... .. .. 78 83a D=2 0 LT.......t. 79 i 84

e, Percent - L......................... 6 8
4 5ST ..................... ~...,...... 4

E, 106 psi - .... 1.

Ec,106 psi .-...... ... - 0 - 6

Physical Properties: (I)
l# b/in3 0.100

C, BTU/(lb) (Fý) 0.23 (at 2'12 0F)K, XMJI (hr) (ft) °if 90;0 (at ••
*, 10-6 in/in/°F 12.3 (680 to aI22F)

(1) Data not determined during this proag-m, values are from MIL-i•.By-5
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Table VIi - C__tiv-_-

S(1) 12 tests from billet (a), 3 "pecimen from 2 locations and 2 suppliers
18 tests from billet (b), 3 specoixn from 3 locations and 2 suppliers
18 tests from billet (a), 3 wecimen from 3 locations and 2 suppliers

9 tests from billet (d), 3 specimen from 3 locations and 1 supplier

(2) Same as note (1) except 20 tests from billet (c), 5 specimens from
2 locations and 2 suppl3ers

(3) 6 tests from billet (b), 3 specimen from I location and 2 suppliers
20 tests from billet (c), 5 specimen from 2 locations and 2 suppliers

3 tests from billet (d), 3 specimen from 1 location and 1 supplier

(4) 1m8 as note (2) except 2 values from billet (c) dropped

(5) 6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
98 tests from billet (b), 3 specimen from 3 locations and 2 suppliersS6 testa from billet (c), 3 specimen from 1 location and 2 suppliers
9 tests from billet (d), 3 specimen from 3 locations and 1 supplier

(6) Same v!, note (5) except 5 tests from billet (a)

(7) 6 tests from each of billets (a), (b), and (c), 3 3pecimen from
! location and 2 suppliers

3 tests from billet (d), 3 specimen from 1 location and 1 supplier

(8) 6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests from billet (c), 3 specimen from I location and 2 suppliers
6 tests from billet (d), 6 specimen from I location and 1 supplier

(9) 6 tests from billet (a), 3 specimen from I location and 2 suppliers
6 tests from bi2iut (b), 3 specimen from 1 location and 2 suppliers
3 tests from billet (d), 3 specimen from 1 location and I supplier

(10) All tensile modculus values from various locations, billets, and
dizections averaged

(11) All compressive modulus values from various locations, billets,
and directions aver-aged

3
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Table V!II- Cont"•_..',A

(1) 12 testa from billet (a), 3 Specimen frum 2 locations and 2 suppliers
"18 tests from billet (b), 3 specimen frwm 3 locations and 2 suppliers
18 test• from billet (W), 3 soecimen from 3 locations and 2 suppliers

9 tests from billet (d), 3 specimen from 3 locations and 1 supplier

(2) Swo as note (1) except 20 tasts from billet (c), 5 specimens from
2 locations and 2 suppliers

(3) 6 tests from billet (b), 3 specimen from 1 location and 2 suppliers
20 tasts from billet (c), 5 specimen from 2 locations and 2 suppller's
3 tests from billet (d), 3 specimen from 1 location and I supplier

(4) Same as note (2) except 2 values from billet (c) dropped

(5) 6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
18 tests from billet (b), 3 specimen from 3 locations and 2 suppliers

6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
9 tests from billet (d), 3 specimen from 3 locations and 1 supplier

(6) Same vý; note (5) except 5 tests from billet (a)

(7) 6 tests from each of billets (a), (b), and (c), 3 3pecimen from
"I location and 2 suppliers

3 tests from billet (d), 3 specimen from 1 location and 1 supplier

(8) 6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests from billet (c), 3 specimen from 1 location and 2 suppliers
6 tests from billet (d), 6 specimen from I location and 1 supplier

(9) 6 tests from billet (a), 3 specimen from 1 location and 2 suppliers
6 tests from biiAt (b), 3 specimen from 1 location and 2 suppliers
3 tests from billet (d), 3 specimen from 1 location and 1 supplier

(10) All tensile modulus values from various locations, billets, and
di.nections averaged

(1-) All compressive modulus values from various locations, billets,
and directions aver-aged
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Table X

SUWARY OF AVERAGED TEST RESULTS FOR
TENISILE SPEC IMENIS EMO8) AT T3ZPMA'fRE AND

TESTS AT ROOM AND ~ELEATED TEMPMTI¶RZ FOR ALL
2618-T61 BILLETS EVALUJATED

Rxposure Exposture Ts Billet Ultimate Yield Elongation
Lem2.±i?)Time(Hr) Temp. (*p) Direction Streng(Y. Strengt~h

RT L 62.5 50.7 10.4
250 10 LT 6i1. ~ 49.4 7.4

250 L 57.9 48.1 11.9
LT Z7-2 48.4 9.ý

RT L 61.6 49.79.
250 100 TIT 61.3 49.1 7.7

250 L 5-.9 4T-7 12.4
LT 58.0 47.4 8.1

RT L 62.7 50.9 10.4
25 00LT --- 62.6 ý19 7.1

25 00 250 L 59.4 991.

LT 5.3 50.7 6.2
FT L 62.4 50.9 9.4

3535LT 61.3 ý- .
325L 54.o0611.

LT ý4.1 46.4 1.-5
RT L 63.4 53.3 8.3

325 100 35LT 62.4 ý217.0
35L 54.7 48915.0

LT 54.3 46.6 10.4
RT L 57.8 49.2 9.5

325 1000 35L
35L 449.4.

LT 532 49.1 10.4
RT L 60.4 52.1 9.3

4o 0LT 6o.5 53.3 6.9
40 040L 4,5.1 40.7 16.0

111m 44.4 41.2 16.5
RT L 57.4 48.0 9.1

400 100 ILT 50.0 8.4
4L00 L38.9 15.6

LT 43.5 40.0 13.0
RT L 51.3 39.6' 10.1

400 1000o LT --51.2 40.39.
z L 38.-3 -- -33.-4- 1.

LT 42.0- 37. 1.8

34



M. 1- ('" *- .t .\(\)b) Q D 0 - - -f z -

EZACZ C - :\ I'c;\ o6 :N\ o6 O O ' 0ý'!

r 
H H H H HH -QV- 

9

to

%4 U'C0U co\ t'-G N\OCt- :t~ Ul\CQ VO\H

ri H r H H HH

III~~ ~I tCH Ž\O\~-

\, '. ''; ýTD\\0

4D 0 N

E-O 
H IM4H :3: H HII-4

coo~ ~c:

35D



Ubloe III

STRS CCPfZOSIC" IST RESULTS FMR AXIAL

LO'13~ -- SNki&X ) 75% aP "MIR YERLD SMTHEG

Hours
3Specimen Supplier Billet Orientation Mcposure Remarks

6ARCL309 3 x 6-1/2 2016 No Failure
6ARCL310 A (a) L 2016 No Failure
WRaCL3i 2016 No Failure

6ARC3123. 1.72 122-13? i!i.
6ARCT313 A (a) LT 2016 No Failure
6ARCT-134 75-115 Failed (1)
6ARCS315 3 x 1 72 -75-115 Failed (1)
6ARCS316 A (a) ST 75-115 Failed (1)
6ARCS317 75-125 Failed (1)
6KRCL309 4 x 8 2016 No Pa ilure
6KRCL310 K (d) L 2016 No Failure
6KRCL311 2016 No Failure
8KRCT312 4 x 8 75-115 Failed (1)8KRCT313 K (d) LT 75-11 Failed (1)

8XRCT314 75-115 Failed (1)
8•MCS315 4 x 8 75-115 Failed (1)
8KRCS316 K (d) ST 75-115 Failed (1)

8KCS1775-115, Failed (1)

(1) Specimen failed during non-working hours between inspection periods.
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table XIII

STRESS CORROSION TST RESULTS FOR
BEND SPECiW I8 MMST M T 75% OF THEIRI YILA STR.GTH

Hours
Specimen Supplier Billet Orientation Exposure Remarks

6ABCLI 3 x 6-1/2 2016 No Failure
6ABCL2 A (a) L 2016 No Failure
6ABCL3 2016 No Failure

I3 x 6i/2 2016 No Failure
6KBCi2 K (a) L 2016 No Failure
6KBCL3 2016 No Failure
9BRT, 3 x 6-1/2 2016 No Failure
6ABCT5 A (a) LT 2016 No Failure
6ABCT6 2016 No Failure
""T 3 x 6-1/2 120 Failed
6KBCT5 K (a) LT 194-209 Failed (I)
6KBCT6 146-161 Failed (1)
AB'CS77 3 x 6-1T2 290-305 Failed (1)

6ABCS8 A (a) ST 456-473 Failed (I)
6ABCS_ 2016 No Failure

cat x •TI/2 80-96 Failed ( "-
6koCS8 K (a) ST 104-120 Failed (1)
6KBCS9 ý12- Failed

KBICL301 4 x 8 2-01 No Failure
8KBCL302 K (d) L 2016 No Failure
8KBCL30' 2016 No Failure

40x 8 2016 No Failure
8KBCT304 K (d" LT 2016 No Failure
8UCT305 2016 No Failure

8736 X 75-115 Failed (1)
8KBCS307 K (d) ST 95 Failed
8KCS308 460 Failed

(1) Specimen failed during non-working hours between inspection periods.
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SECTION IV

SUPPLEMENTAL DATA

Since 2618 aluminum is presently not a widely used alloy, the data
available from the literature an' the suppliers is very limited.
All data obtained from the suppliers was in the form of typical
p-operties and not individually tabulated results.

One group of tabulated data was obtained from the Los Angeles
Division of North American Aviation, Inc. These data were ob-
tained from billets supplied by Canadian Steel Improvement, Ltd.,
who is associated with High Duty Alloys, Ltd., a British Company.
The alloy, designated RR58 by the British, has approximately the
same chemical composition as 2618. These data were for billet
heat-treated to the T6 condition (80OF quench rather than boiling
water to obtain the T61 condition). The data art. reported in
Appendix B, Tables LXXV through LXXIX. The properties of these
billets were very similar to those obtaLned from the present studc
however, elongations appeared slightly lower. These data were rot
included in the statistical evaluation for the "All and "B" design
values.
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SECTION V

DISCUSSION4

Design Property Variation: Comparison of the design mechanical propar•.e.
"A" values presently found in MIL-HDBF-5 with those determined during
tne present program shows the f'ollowing: (1) the "A" values for ulti!.
mate tensile strength, Ftu, determined during the present progroa ae
one to two KWl higher than those presently found in MIL-HDBK-5, while
the "A" values for tensile yield strength, Fty, are up to three Ksi
lower than those presently found in MIL-HDBK-5; (2) elongat-ion valuee
presently found in MIL-HDBK-5 are zero to one percent (units) higher
than those determined diring this program; and (3) compression mtodulu6
values determined during this program are slightly lower than the value
presently found in MTb.-HDBK-5.

The "A" design values found in MIL-HDBK-5 are specification m-xA '"
and the data on which they are based (billet sizes, locations, etc.)
are not read~iy available. In the present program a wide variation
in billet sizes and test specimen locations from each billet and
supplier were evaluated, and all of these data were assembled together
to form one population for determination of the "A" and "B" values.
This wide variation probably is one reason for some of the "A" values
determined during thin program being lower than those presently found
in MIL-THDBK-5,

As shown in Table VIII the average values for yield strength and

elongation for all billets evaluated exceeded the minimum values

presently given in MIL-HDBK-5. AiSo, in studying the raw data, Ttbjies
XPM, XV, XVI and XVII, it is seen that the only individual yield
strength test results that were actually lower than the minimum values
presently found in M!OL-HDBK-5 were a very few data points for billet

(c), Table XVI, which was forged in an 8" x l!" section and subsequently
reduced to a LO x 8" section prior to heat treat, and a very few data
points for billet (d), Table XVII. It is concluded, Therefore, that
all of the billets evaluated in this program met the present specifi-

cation minimums for tensile properties; however, the statistical data
shows that perhaps the minimums presently given in NIL-HDBK-5 are

slightly high.

It is interesting to note the maximim spread in tensile test results
from billet to billet and from mid-thickness to surface of each billet.
Considering all tensile data it is seen tha'" a maximam variation of
up to 8 Ksi in ultimate strength ard up to, 10 Ksi in yield strength
occurred. Comparison of average properties betwen billets showed
that the 3" x 6k" billet had the highest prepezreies while the 41" x 8"
and 8" x 11" (reduced to 4" x 8"' size for heat treat) had averageLv properties quite similar and apprarLm-ataly three Ksi lower than the

3" x 6-" billet.
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Thermal Stabilityt Ecposure at 250oF for periods of time vp to 1000
hours a-fvery slight increase in room temperature ultimate
tensile atrength and up to a 5% increase in yield strength., Expos-
ure at 3250F for up to 100 hours also caused slightly increaded
tensile a2d yield etrengths at room temperature; however, after 1000
hours exposure at 329?, tensile strength dropped approximately 5%
while yield strength remained app.-oximataly equal to unexposed yie.1i
strength. At 400F, exposure for up to 10 hours decreased the tensila
strength a small amount but increased the yield strength approxiiately
i as 6 compaxr-d to the unexposed yi.eld strength. Increasing reductions
1- th tensile and yicld strength occurred &fter exposure at 4,O0
f*- nos•asing periods of time up to 1000 hours.

Similar inceases and decreases as compared to room temperature un-
exposed properties occurred when tests were conducted at the exposure
temperature (see Figures 21 through 24).

Increases in room temperature strength with long time exposure at
250OF and shorter exposure times at 325F and 400F indicates that

the alloy is continuiig to agp. It is also generally noted that a
decrease in elongation accompanies this increase in strength. This
can 1 s-en in Figure 30 where the 1000 hour exposure cu",?e falls
below Z• 10 and 100 hour curves at 250°F and 3250F. It would appear,
therefo'e, that the additional aging causes a decrease in ductility.

Metallographic sections were removed from test specimens exposed at
3250F and 4000F for periods of time of 10, 100 and 1000 hours. The
specimnwns exposed at 325OF are shown in Figure 48. Little differenc"
in structure can be seen after 10 and 100 hours exposure; however,
after 1000 hours exposure a great deal of precipitate is visible
throughout the matrix. The magnification was increased to O00OX to
photograph the structure because no structure d6finition could be
obtained at the 250X magnification. The specimens exposed at 400OF
are shown in Figure 49. Some additional precipitation in the matrix
Is noted after 10 hours exposure as compared to room temperature
exposure, while considerably more is noted after 100 hour exposure.
For the 100 hour exposure the magnification had tc again be- increased
to O00OX to obtain structure definition.

Fatigue Properties:

Axial Load: Unnotched axial fatigue test results were qui-(e scattered
for all billets evaluated. There appeared to be no definite trenc,
for any one billet to be significantly better than another when com-
pared on an overall basis. Notched material did not exlhbit nearly
as much scatter as unnotched, perhaps because the notch effect .rasked
any detri-mental effect which the unnotched material experienc-ed.

Endurance limit of the unnotched material (based on lO1 cycles) was
quite high. For all billets the endurance limit exceeded 5M• of che
ultimate strength of the material and for some billets it was nearly
two-thirds of the ultimate strength.
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I ~gotating Bea Very little scatter occurvr.d in notched afl~z uirmot~cnec
rotating beaiM fatippm uropertios of' -itelel raomeed -From thre ,-Urface,
quarte&r-thickiiess and mid..thicknes? of 4.'" x 8"' billet (b).

Uovntn)*d pr ore~rtias dev~rmined at ?500F tfill or, thie 1~r end or
within the roor. temperasture scO~t~er band, oxcopt for the ancW~xvnce
lim~it Sea (10' cycles) w~here the 2.50ý'F appl'W strnas requ'..'3d
Wumering to 5 to 210 K~ai to obtain the s&n "l Iifetime :is at room ttlm-
perature. Pr-perties determi~ned at 4CO0 F (terirally foll slieitly
below' tl~s 250o7 properties; ho~leverv Ithe andurance limit (lorl cycles)

appvaret4t be approtimately t?3 vame as at

Notchod properties at 2500r. generally fell completely within thoIroom t .enrratuxre eao t ter band except in the endurance Ilmit are-a * At.
40r('? the notched tezt data fell on thd bettom edge of the roomi tern-j p~rture cAtter bend and the endurance li-mit appeare-d tc be almost
equal to the rcoom temrperature e~nduranca limit,

Notchad pr.opertieS.: It is Signifsicant. to note that in the tiotchedI n-StRie'aa nti h plots,, Figuares 3-3 through 6,the general
_ trend was for increased ductility when going froir Ts=-'ace to mid-

thiclan.ess masterial. Also, the ductil3ity --f the siraller 3 x 6~inch
billet was the lowest, followed by the 4 x 8 inch billet, vith the
8 x 1U inch billet generally having the best ductility.

test coduced.Typcalload-defornation cuzzves obtained for lonji-

tudinal and long transverse test specimens rezr-oved from~ surface Miaterial

69th Annual ASTh Meeting, June 1066. siuggest that both the crack2
length and thickness of thie test spcmnexceed the ratio of (KICW '-ys

by a factor of 2 to 3 if valid toughie-ss values are To be obtained.
As shown in Table XT some of +the ratios of- XKjdi,) 2 for the data
generated in this program exceedded the specimen t&lckne.ss, while some
were less.

Little differenc!e was noted in longitud-inal touhnss of specimens
"-emoved f-mra mid-thickness, c.arerthckris nsufc mari.
H{owever,, it is significant to note that the -mid-thickness long
transverse zaterial had considerbly higher toughness than the
auarter-thickness and uurface riateri-al.

lbe literature contains very7 little fr-actur to ghness data on forged
material with which the present data can be compared. One evaluation,
Reference 4, in which 7001-T75, 7075-T6 and ,707.9-T6 hand forged
billet was evaluated, -Can be used for conmparison; however,, it should
be noted that these datas are for 1.1 x 4 inch billet compared to the
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4 x 8 inch billet used to evaluate thej 2618. Comparison of these
data show that 2618 has toughrnss similar to 7075-T6 in iYaa loncitudinal
direction. In the long transverse :, rection the 2618 had eim!lar
toughness in the mid-thickness area; however, in the surfaco aid
quarter-thickness areas of the 2618 the toughness was lower thnn that
reported for 7075-T6.

StSress Corrosion Propertia: Stress corrosion tests indicated that
2 tI•A s1 su s~ il U,-7,Festress corrosion cracking in the long and short
transverse directionu when stressed to 75% of its yield strength. No
ffaijures occurred in the longitudinal direatio'• after 12 weeks of
alternate immersion expo-ure.

Failure of specimenm removed in the long transverse direction occurred
3!. as short a time as four days, while some s.ecimeors did! not fail
after 12 weeks exposure. Typical microstructure of a specimen which
sh7oed no apparent failure after 12 week, and a specimen which failed
after five days is presented in Figure 51. The cracks which are,
evident on the specimen exposed for 12 weeks could not be seen on a
macro -cale because of the thick layer of accumulated salt on the test
surface.

Cracks typical of those found in specimens tested in the short
transverse direction are shown in Figure 52, while a section typical
of the surface of a specimen removed in the longitudinal direction
is shof•n in Figure 53. Considerable pitting can be seen in the longi-
tudinal direction; however, no cracking occurred.
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SECTION VI

CONCLUSIONS AND RECOMMENDATIONS

The hand forged 2618-T61billets evaluated during this program were
found to retain elevated temperature mechanical properties very
well. For exmple, at 2509F design properties were reduced approx-
imately 5 percent, while at 3250F and 4000F reductions of approxi-
mately 10 and 20 percent respectively were noted. Due to its good
elevated temperature strength, it appears feasible to use this al-
loy at temperatures above 4000F for short periods of time. There-
fcte, it is recownended that additional studies be conducted to
determine design values at temperatures above 400F.

An increase in room temperature tensile properbies of up to 6 per-
cent was found to occur after the following thermal exposures:
1000 hours at 250°F, up to 100 hours at 3250F, and up to 10 hourr
at 4000F. It was generally noted also that decreases in elongation
accompany this increasing strength, indicating that the ductility
is decreasing with the additional aging. Consequently, it is
recommended that additional studiei, 'e conducted to letermxne the
amount of this ductility reduction.

Applied stresses exceeding the yield strength were required foz
appreciable creep deformation to occur at 2506F, while stresses of
approximately 75 and 50 percent of the yield strength at tempera-
ture were required for 1% creep tc occur in 1000 hours at 3250F
and 400F.

Fatigue endurance limit (based on 10 cycles) of axial load tension-
tension specimens exceeded 50 percent of the ultimate tensile
strength for all billets evaluated,

Rotating beam fatigue properties at 250F fell within or at the
lower end of the room temperature scatter band. At 400OF the
fatigue properties fell slightly below the 2500F properties, how-
ever, the endurance limit (107) appeared to be approximately the
same as at 250°F.

Plane strain fracture toughness at all areas in the billet in the
longitudinal direction'and at the mid-thickness area in the long

o .transverse direction was similar to 7075-T6; however, the quarter-
thickness and surface areas of the billet in tte long transverse
direction generally had lower fracture toughness than most data
reported for 7075-T6, Recent recommendations by members of ASV4
Committee E-24 at the 69th Annual ASTM Meeting suggest that the
thickness of the fracture toughness specimen and the crack length
exceed the ratio of (Kic/6ys )2 by factor of 2 to 3. This was not
the case for the tests conaucted during this program. Pop-in occurred
for all tests and no deviation from linearity in the load-deformation
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curve occured indicsting that valid results were obtained; however,
it is recommended that additional fracture toughness studies be
conducted using larger specimens to determine if the present results

SI are valid. It is al8 recommended that additional studies be conducted
on other 2618 billets to determine what variability might be encountered
from billot to billet.

It was determined that 2618-T61 is susceptible to stress corrosion
cracking in the two transverse directions. Longitudinal test
specimens stressed to 75% of their yield strength did not fail after
12 weeks of alternate immersion testing in 32% NaCl. However,
approximately half of the long transverse specimens stressed to 75%
of their yield strength failed over the time period of 4 to 8 days
while the remaining specimens did not fail. All of the short trans-
verse specimens stressed to 75% yield failed over the time period
of 4 to 20 days.

It is recommended that additional stress corrosion studies be con-
duct*d at various sustained stress levels to determine tie threshold
stress required for no failures to occur in the transverse directions.

I4
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Table MI

•}.ISI,• MPRO BI OF 2613 AWTNI3• ALLOY AT
ROOM TW RAIVRE FROM SURACE AND MID-THICMS

OF 3" X 6-1/2" BILLzT, LONGI¶JDLNAL
AND LONG TRANSVERE DIRECTION

Iz B11.et (a,)
Ultimate Yield Modulp

Billet Strength Strength Elongation X I00
Specimen Supp1'er Location (Ki) (Ksi) Percent (Psi)

6ASTLI Surface 65.2 54.9 7.1 10.2
6AST12 A L 64.9 54.o 7.1 9.9
6_ 65.2 54.4 7.1 9.9

Average 65.1 54.4 ".1 -" 10.0
6ST Surface 63.7 50.4 9.3 9.-
6KSTL2 K L 63.7 50.4 10.0 9.8
6KCsr3 63.7 51.3 9.3 io.6

Averai 63.7 50: 9. 2 10.1
37 Mid- 64.8 54.8 9.3 9.9

6ATr12 A Thick 65.3 55.0 7.1 9,8
6AM3 L 64.0 54.1 79 9.6

Average 64. 0.0.

6KMT12 K Thick 64.3 50.6 10.0 10.0
SM3 L 64.4 52.9 10.0 11.2
Average 64.1 51•. 10.0 10.8

6ASTT13 Surface 63.6 54.3 4.3 9.7
6AsTT14 A LT 63.9 54.4 4.3 10.0
6ASTT15 63.8 54.2 4-.2 .

Average 63.38 .3 9.
6KSTT13 Surface 61.7 49.2 5.7 9.5
6KsT,1l K LT 6k.5 49.9 4.3 io.8
6KSTTms 61.6 48.9 ,.0 1O.7

Average 61. 49.3 5.0 10.3
6AMTTI3 Mid- 62.1 53.3 7.1 9 7
6AMM14 A Thick 62.5 52.0 7.9 9.9
,6AR15 LR 60j. 52.2 6.4 N

Average 61.6 52.5 7197
aKffT13 Mid- 61.3 7.-1 10.7
6K4TTI14 K Thick 61.1 48.9 7.1 11.2
6 1,•iT• 60.0 48.2 s• 10.65

Average 60.8 48.7 6.6
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Table IV

TENSILE PROPERTIES OF 2618 ALUMInMM ALLOY AT
ROMI TMTERAk RE FRMC SURFACE, QUAIRTER-THICKMESS

AND WID-THIC1VSS OF 4" x 8" BILLET, LONGITUDINAL;
ONG TRANSVERSE AM SHORT TRANVERSE DIRECTION

Billet (b)

TP-tinate Yield Mod"'uru
Billet Strength Strength Elongation x1O6

cimen Splier Location (KSI) (KSI1) (%) (P3I1)

8ASTLi Surface 61.2: 48.7 10.0 10.0
8ASTL2 A L 60.8 48.7 10.0 lo.6
8AsTL3 60.6 48.7 12.1 11.1
Ave e60.9 48.7 10.7 10.9

8KST25 Surface 62.E 50.4 12.9 lo.6
SKST1,26 K L 63.0 51.4 10.7 10.6
SKsTL27 62.0 47.9 11.4 1o.6

Aveliee 62.6- 49. 11.7 10.6
N*PTIQuarter- 60.1 4+8.7 12.1 10.0
8AQTL2 A Thick 59.h 48.8 11.4 8.9
r8AQTL3 L 59.3 48.3 1..4 8.9

A-'era_ . 59.6 48.6 11.6 9.3_
8KQTL25 iarter- 62.2 h:9 . 3  11.4 8.9
8KQT1,26 XC Thick 61.5 48.6 9.3 10.0
8KQTL2? L 62.4 49.4 10.7 9.8

62.0 V9.1 10.5
Mid- 62.7 50.9 10.0 10.2

8AMTL2 A 'Thick 62.4 19.9 10.0 10.8
8m4M3 L 61.3 ZO -41.0 lO.6

Average 2. i.6 10.0 10.5
8KMTL37 Mid- 63.5 52.0 10.0 11 .1
8iK4TL38 K Thick 63.2 52.0 10.0 10.9

L 63.6 52.0 10.0 10.5
Averag _ 63.4 52.0 10.0 10.8

8AST1 fcý 9. 4-37.9 10.6
8ASTrIR A LT 59.6 48.4 7.2 10.3

,8ST n 59.7 48.1 7.2 10.0
Averaae 590.6 . 47.9 7.4 10.2
'TT37 Surface 61.8 49.2 8.6 10.6

8KSTT38 K LT 62.0 50.1 8.6 i0.6
qJSTT39 61.4 49,7 8.6 10.2

Average 61.7 9... 8.6 10
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Table Xf- Continue

Ul1thIfte Yield Mod Is. Billet ftrornoh S~tireq-th Nongstion xlOU

Specimin 6=31ier u6ein: MI

8AQMTT3 k•rter 58.- -46.1 6.4 10.3
8AM4 A Thick 58.2 47.2 * 6.4 9.4

LT -58.2- 47.5 6.4 10.7TAverage ..... 8.2 46.9 6.4 1•.

cQTM6 Q-arter 60.2 413.0 T.9 9T '
8KWT37 K Thick 6o.4 48.5 8.6 9-4

F 8IM 8 LT 60.6 -8.1 7.9 10.2
Averae 60.4 48.2 8.1 9.8

8AMMP3 Mid- 58.6 47.7 7.1 9
ARM14 A Thick 59.0 47.5 7.1 io.4I Ar LT 5913 47.5 7-0 10.0

8Ave49 Kid- 59 49.4 7.9 O.6
8K&M150 K Thick 59.8 49.6 8.6 9.6

LT 4997 ý9.6 7.9 9.8

AveraWe 52.6 .5 8.1 9-

8AMTS26 A Thick 59.4 48.9 6.4 i0.4
UATS2 ST 59.4, 48.4 10.4

Average Z9.0 6.6 - Ol

8MmTS61 Mid- 6o.2 49.4 7.9 9'T
8xmTS62 K Thick 59.9 49.o 7.1 10.0
8463 . ST 6o.o 48.9 7.1 10.5

Average 60.0 1.I 7.4 " 0.1

7s
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Table XVX

TESILE PWiOPERTIES OF 2618 ALUDIENM ALLOY AT
ROOM ATUR• •-•OM 5STJFACE, WJARTER-T[[CKNESS AID MD-ThICKE SS

OF 8"1 x I,'" BIL 4ET, L 1.3GTUDINAL, LONG TRANSVERSE AND
SHORT TMMNSMRSE DIRECTIONS

Billet (c)

Ultimate Yield Modu us
Billet Strength Strength Elongation x1lO

Specimen Supplier Location (KSI) (KSI) (3S) (PSI)

1!ASTL49 Surface 61.4 49.7 10.5 10.8
IIASTL50 A L 62.4 49.7 10.5 10.7
11AS•T ,51 61.9 48.o 12.0 1O.8

61.9ag 49.1 11.0 10.8
11KS'T69 Surface 63.2 52.0 7.0 10.4
IiKSTL7O K L 64.0 52.0 11.0 10.6
11KS01i1 63.6 50.2 10.0 10.6

Average 63.6 5110 9.3 10.5

ilAQTL1 Quarter- 62.2 - 12.5 10.9
!1AQ1._2 A Thick 62.2 h48.0 12.5 11.1
ilAQ~T3 L 61.o 47.8 10.0 10.9

Average 61 .8- QT.2 11.6 11.0
11KQTL28 Quarter- 62.2 50.0 12.0 10.6
!IKQTLPg K 'hick 62.3 49.9 12,0 10.9
11K L__0 L 63.0 50.4 12.0 10.8

Average 62J 50.1 12.0 10.8
11i•4I1 Mid- 60.8 46.2 13.0 10.5
llAWTL2 A Thick 60.6 45.9 12.0 10.9
11ARM3 L 60.8 46.o 13.0 10.7
Averae 6 7 6.0 12.6 10.7

11iIML2P8 - Mid-- 62.9 50.0 12.0 10.7
,l!m4TrL29 K Thick 62.9 50.2 12.0 10.6
I!KnrTL30 L 62.9 50.3 13.0 10.6

Average 62.9 50.2 12. 10 .-6
!IAQIT10 Quarter- 56.1 43 .l 7.5 10.3
1iAQ2QTTi A Thick 57.1 ,6. 2 5.0 10.9
1I]Q!ITi2 LT 56.8 215.8 4.0 10.8
1]AQT1I3 57.8 46.o 7.0 11.1
llAQTT-I4 58.1 46.o 7.0 10.8

Average 57.2 45.4 6.1 10.8
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Table XYI- Continued

ltimate Yield Mdu
Billet Strength Strength Elongation xlO

Specimen Supplier Location (KýsI) (KSI) (%) (PSI)

11KKur37 60.0 48.2 6.5 O0.4
IfLQTT38 Quarter- 61.8 50.3 7.0 10.2

IIMKTT39 K Thick 61.7 504.2 7.5 00.6
11A1KQTTO LT 61.0 49.7 7.0 10.0
!IKfl41 5619.o 48.7 5.0 10.7

Average 618.9 47.5 6.6 10.2
l1KMTT10 596. 47.9 7.5 10.3
1AMT3II Mid- 58.7 47.2 6.0 1O.9
11AMTT12 A Thick 58.6 47.2 6.o 10.1
1lJ4MT43 LT 59.0 47.9 6.5 10.0
li~ThT4 60.7 49.2 6.0 8 0.7

Average 6 87. 2. 10._
lIaSTr37 59. 49.2 6.5 10.4
IIMAST38 MSd- 6o5.2 48M6 7.0 10.9IIT9 AK STick 65.0 48.6 7.0 10.0

11KMT3955. 4. . 10.4

llKmTO LT 59.6 48.6 7.0 9.0.4ilKmm-41 6o.7 42.0 8.o 1O0A
Average 60•. 48.8 7.1 10.

11ASTS59 59-3 48-. 7.5 10.5
I1ASTS6o Surface 58.0 45.4 7.5 10.3
1iAS•$61 A ST 57.0 44.6 7.0 10.0
11ASTS62 58.0 45-9 7.0 10."
1IASTSq3 58.0- 46.4 7.0 _ .-6"Average 0.4 495.4 6.2 10.2

11AQ20 uarer- 58.2 457 .2 10.2

11KSTS79 59.9 48.2 7.2 90.6
IIKSTSW- Surface 62.0 50.5.8 1 0.4
IIKSTS8! K ST 62.9 50.1 5.8 10.3

11KSTS82 S 62.0 51.2 7.2 10.3 •
11KQcTS82 61.8 5q. y 7.1 10.61

ILKSTS583 ý8.3 48.7 1; .7 ! • -

IIAQTS19 57.7 - T46' 0.7, 9- 9 •
1 JA QTS2.-0 Quarter- 58.2 45.9 .0 10 .2
.lA QTS,_ ! A Thick 58.7 46.0 7.4 1•0.2

!lAQTS2:2 ST 57-9 4627.1 9-9 i
1 ... Q,.-, 2 59.2 1, 7.8 7.1 9.6

Average c;8.j 46.h 6.5 !0.0
llKLQTS46 65.3 5411' . 04-
1IKQTSn47 Qiar zer - 63.0o1•57.I !.

i !QS8 K Thick 62,8 51.2 7.2 !0.3•

_!K•062.8 51.8 7.1 10.l 1
Average 6'3.2 52.0 7.1 10.2 i

80
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Tab] e XVII

TENSILE PROPERTIES OF 2618 ALUMINUM ALLOY AT

ROOM TWEfATURE 250OF, 3250F AnD 400"F,
FROM MJR.ACE, QWARM-THICKNESS AND MID-THICXNESS

OF 4" X 8" KAISER BILLET, LONGITUDINAL,LoNG TRANVERSE AND SHORT TRANSVERSE DIRECON

Billet (d)I
Ultimate Yield Modul~s

B llet Test Strength Strength Elongation X 0- !
.Recimen Lo-ation Temp.(F) (Ksi) (Ksu Percent (Psi)

8KSTL363 Surface 61.9 47.8 13.5 10.9
8KS`TL364 L RT 62.3 48.2 12.1 11.5
8Ksn365 62.3 48.2 1-2.1 10.9

Averag62.2 48.1 12.6 11.0
dKSTT366 Surface 59.9 46.3 7.9 10.5
8KSTT367 LT RT 60.o 46.6 8.6 9.7
8KSm1368 59.5 71410 Ml

Average 59.8 1.. 10.1
8 378 Quarter 62.4 48.0 12.9 12.2
8KQTL379 Thick RT 61.0 46.9 12.9 11.2
8KQTL380 L 61.8 46.9 1017 11.2

Average 61.7 47 12.2 11 .5
8--Q-381 Quarter 60.0 45.o 8---10.7
8KQTT382 Thick RT 59.8 46.2 8.6 10.6
8KMET383 LT 60.0 45.4 2,3 1 0.0

Average 59.9 45.8 8.8 I10.
TMTML336 Mid- 63.8 50.0 10.7 11.5
8KM'TL337 Thick RT 63.9 49.4 11.0 10.2
8K•ML338 L 64.0 49. 11.0 10.7_

Average 63.9. 10.9 10.
8KMI7339 Mid- 61.9 47.8 9.3 10.6
8Mr34o Thick RT 61.6 47.8 9.0 n0.6
8KitTT41 LT 61.1 47.3 9.0 10.3

Average 6l. 5 47'.6 9•1 0.4
60.0 48.9 5.7 -1

8KMTS353 STd 59. 4.65.
8KMTS352 Thick FT 60.0 48.2 5.7 9.68M 3532 ST 59.6 48.6 5.0 9.6

Average 59.9 48.6 5.5 9.5
8KSTT369 Surface 57.7 46,i 7.8 10.2
8YcST370 LT 250 57.1 45.9 (2) i0.6
8YS1T371 58.2 4.8 10.7 9.4

Average 517.7 45.6 9-3 10.1
8KQVT3& Quarter 57.9 (1) 7.8 (i)
8KQTT385 Thick 250 58.1 46.o 10o0 9.6
8KQTT386 LT 57.0 45.9 10.0 9.4

Average 57.7 47.0 9.25 , 9.5
I

a ~I
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Table XVI - Continued

Ultimate Yield Moduls
Billet Test Strength Strength Elongat on X 100

Specimen Location Temp. (OF) (Ks~i) Percent (Psi)

8&WM342 Mid- 54.7 49.0 12.1 9.6
&KT43 Thick 250 56.,4 47.2 (2) 9.7

4 iT. 4-J.u.4 9.1
Average, LTý .3.

"MM's354 Mid- 55.4 45,9 (2) 8.2
8DM355 Thick 250 55.8 45.5 5.0 8.4

•S356 ST 55.0 46.6 _ .,•_Ayerae 55.4 .... ,_... 5o ... 8.j

8KSTT372 Surface 53.6 43.9 15.7 9.3
8LST3T3 LT 325 53.8 44.2 15.0 9.6
= ,1374 54.0Q 44.4 L

Aemm~ 54.8 44,2 2.6.
8KQTT38T Quarter 53.0 43.7 17.1 9.0
8KQ&r388 Thick 325 53.2 43.4 16.4 9.5
8K5T189 4T 13.2 43,6 _, 20

Avrae531431.6 l.6.4 9.2
8&M'n345 Mid- 52.8 ,4.3 15.7 10.0
89MM46 Thick 325 53.4 45.2 z6.4 10.0
&wm47 LT 53,5 U,1 .&

Aver~au 53.2 .v54.5 l5.9 9.9
8G'fTS357 Mid- 52.6 ,44.4 8.6 10.3
8GMTs358 hick 325 53.1 ý3.9 10.0 9.0
?=359 ST 54.8 . 4,9., 96

Average 5.24 .44.

8KST¶iT375 Surface 47.2 (1) 12.8 (2)
8KSTT376 LT 400 47.9 39.9 12.1 10.0
8K=~'I377 46.9 42.2 10.7' 9.6

Avra~e 47.2 41.6 . .8 _.8
8KQMr390 Quarter 48.2 40.9 16.4 10.0
8KQT391 Thick 400 47.9 40.5 16.4 9.4
8KQJT392 LT 47.8 40.8 1;,. .7 -92

"Average 47.9 4o.Z 16.2 9.5-
8Kaqrr34B Mid- 448.2 41.6 ( 8.8
8D=rr349 Thick 400 48.5 41,9 16.4 9.5
8KMrT350 LT 48.3 42.6 17.8 iO.4
Average 48342.0 17, 2.6

8.... Mid- 46.9 0.)3 10.0
8KMTS361 Thick 400 47,2 4i.4 10.7 10.3
8_trs362 ST 47.4 4o.4, 9_- L___2.6
Average 47.2 4c. 0.0 9

(I) Extensometer malfunction.
(2) Failed near gage mark.
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6AMSI SL4 ra~ t 57r.5 49. 1.0.7' 9.0
6AST15 A 57 .5 4, .3 9.3 9.0

6AT658 .9 22.0 1.
Average r8.0 50,C 2.

6KS".74 Surface 59.-b t9 9 2.9 10.0
6KST5K L 59.6 49-7 12.9 ,o9

Mid..12.9

aRMi- E(.7 54.3 11.4 9.9
6i,4XL5 ft Thick 6 1.6 53.i 9 9.3
&RITZ L &,) 10 53.6 ~ ~

Aemgbil1.0 5 o910.5
ý01ý_ Mid - R, . - 4b. 915.-7 1.

610.TL5 K Thick 59.1 47.5 13.5 10.5

6ASTT16Si~i~e53.2 1.
6ASTT17 A LT 59.7 50.8 10., 10.5
6ASM8B____ 60.4 r2,.6 ioo 1.1.1

Averge 6.6 2.2 .6 0.5
6 -?e-r 1 Suilac'e-59.4i- 49.5 7.1 11.0
6iUT 17 KLT 58.8 498 1 10.9
6KSTM18 22L..

AverageLc.*t7402
6AWCM".16 Mid- 57.1 50. 19.

KAT1 A Mick~ 5M. 51, 86 1C1.07M
____31 LT r2.1 8o.60.

Average ~1.

W4 d 50. io.

- 8.4



Table XTM

TmnSIt P mrOPTrm OF 2618 ALMMM ALWOY AT 2507F
F30 MWACEx W• MT-ICKI~q, AND KID-TiMcKMESS

op 4" x 8" BixLL., ZoNmImJDfaL,_twNG TRAmmsm~
AIM M~OMT MR~iAM8' DZUCOTI07.

SBinet 
(b)_•

U!timte Yield Modulus
Billet Strength Str'ength i-,,ngation X 106

Soca.io •i0o(K Percent (ps)

8A4-87TV•,4 -rface 57.6 47.5 12.1 10.5
ZASM5 A L 57.1 47.5 i3.6 11.2

5 46.0 1.

Av4.0 12.6 11.1
Surface 590 : 15.0 .17'

8cST1t29 K L 58.5 50.0 15.0 1.5
8KT30 6o.o 49.6 14•3 .5•3.1 .8 a0

A rag Qert e40 57.0 10 i

8AQTL5 A Thick 57.3 48.2 11-4 10.2
&9L -IL kQ. -4.2 11.4 10.4~

Average 57.3 L2•,1 10.7
8QTI,728 qrrtYr &.,2 47.d0 14. 10.9
8KQTL29 K Thick 59.4 48.3 14.3 'O.
8KQTL3o L 58.9 48.8 12, 10.6
Average 15.8 4-- 1O.3-

...... Mid- 59.7 49.6 i0,7 11
AMTt5 A Thick 58.7 48.9 10.7 11.1

8AWLM6 L 05.7. 48.9 10.7 11.1
Average .0 49.1 10.7 11.3

Md- 60.1 5Z.9 12.1 10.9
8KTi K Thick 59.9 51.0 11.4 10.6
8KT,42 L 60.8 51.0 11.4

Average 60.2 52.3 1- 11-- i0.
WSiýLiý16 Surface 57.0 47,2 6- 4 10.6
8ASTT•7 A LT 57.0 46.2 10.0 11.3
8AS IM8 5'(.i, )6.4 6.4 11.6

Average 57.0 46 7.6 11.2
Surface 56.5 u ii.4 10.5

KSTT4i K LT !8.6 47.0 10.0 11.2
8KSW42 28.6 44. 10.7' 11.1

Averue 4. 10.7 10).9

8-4



Table XIX - Continued

Ultimate Yield Modulus
Billet Strength Strenfth Eloniation X 106

Specimen Supplier Location (Ksi) (Ksi) Percent (Psi)

8&,Q16 Quarter 56.0 48.2 9.3 (1)
8AQ•TI7 A TIhicK 56.2 45.7 9.3 9.1
8A&,LI8 LT 56.2 46.2 9.3 10.4
Average 56,1 46.7 .39

8KQTT39 Quarter- 56.4 (1) 12.1 10.9
8KQTT40 K Thick 57.3 46.4 10.0 10.6
8KT'41 LT 58.2 47"7 923 10.6
Average 51-3 !-.o 10.1 1o.-

MHTT16 Mid- 56.1 46.7386 11.3
8AMTT17 A Thick 56.0 46.3 7.9 11.3
8A0lT18 LT 56.1 46.5 11.4 11.3

Average 56.0 46.5 9.3 11.3
8KMTd52 Mid- 57.2 49.0 10.0 11.5
8KMTfT53 K Thick 57.0 48.6 7.9 11.1
8Kxo54 LT 57.7 49.9 9.3 11.5

Average 57.3 49.1 9.1 11.4
8MS28 Mid- 56.5 47.5 10.0 31.1
8AMTS29 A Thick 55.6 47.9 5.0 9.8
_________ ST 5- 27Z71.

SXMTS64 Mid- 57.6 49.5 7.111
8W s65 K Thick 54.1 46.9 3.6 11.1
v8K',s66 ST 56.6 41.6 8.6 0o.4
Average 5 6.1 48.0 6.4 10.7

(I) Ebctensometer malfunction.
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TWSIXI P1ROP ES OF 2618 LWMnM ALUOY AT 325-F
mROM SURFACE AND NID-mamsCKNEB OF 3" X 6-1/2" BILLET,LONGMMIML AND WOM TPASVIRE DIRETIONB

_....._....Bllet____ (ill )_,. _Utltimte Yild .. ."Modulus

Billet Strenth Strength Elongation X 1OT
MS.imen Supplier uocation U Kt (Ks l Percent •fsi)

STL7 Surface 54.9 49.4 136.5 93.
6AS g A L 55,5 51.2 15.0 9.96ASM ,___ 552 4.9 15.0 9.5

AveraMi 55.2 513.2 . 13,5 19.
69MTL7 Surface 54'3 47.8 167. 9.9
SK L 55.9 519.o 16.4 10.654.4 --- 771. .4

Average 54.2 51 .00.0

6IG~'7 Mid - 55.3 51.9 20.0 .
6AMTL8 A Thick 53.9 49.8 17.1 10.9
68m9 L 55.2 51.8 13 -5 1.2

Average 52.2 ý 1.0 1-4,T
OKI,• Mid- 55-3 48.9 20.o0o.
6KMUE K Thick 54.6 47.4 17.1 10.5

k.nm9 L 54.6 48.o 17,1 10.j
Average 54.8 48,1 18.1 O.rASTT19 Surface 55.3 49.3 1-. 10.86ASTT20 A LT 55.4 49.3 14.2 9.6

6A•m 551 50.5 13o. 2-- .5
6KM19 Surface 54..1 45.6 13.6 9.4
6KSTT20 K LT 54.6 46.4 10.0 10.1
&IsM2a 54.1 48.4 5.7 10.1

Average 5E.3 46.P 9N.8 .9
aMqTI9 Mid- 53.4 79.6 13,5 10.8

6AMIT220 A Thick 53.2 49.3 14.2 10.5
6AM'i'M1_ LT 52.8 49..4 10.,1 10.1

Average 53.1. 49.4 12.8 _0.
6KItI9 Mid- 53.8 46.3 10.7 10.
6KMer2o K Thick 53.7 45.9 n, 4 9.8
6Knmo21 LT 53-3 46.7 12.1 9.7

Average 53.6 46.3 11.4 10.1
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table XIn

TUWSILZ PROPERTIS OF 2618 AIAmU ALLOY AT 325'7
FROM MWACI, QUAIR-THICaIWZ; AND MID-THICKLeSS

OF 4" X 8" BMLAT, LONGrAWD-&L, LONG TRANSMM
AND 8WRT TRANSVERSE DnhRCONS

Billet (b)
Ultimte Yield Modul

Billet Strength Strength Elongation X 10
Specimen Supplier Location r(Ksi) (Ki) Percent (Psi)

8ASTLI7 Surface 53.1 45.4 15.7 10.5
8ASTL8 A L 53.2 45.9 16.4 io.4
8ASTL9 53.2 46.4 1.1 10.o5

Average 53.1 45.9 16.4 10:.
8KSTL31 Surface 54.9 48.8 15.7 10.6
8KSTL32 K L 55.0 47.1 20.7 io.6
8KSL33 54.2 47.1 17.1 10.6
Average 54.7 11- 1. 10.6

8AQTL7 (ýarter 5 .216. 9.4
8AQTIb8 A Thick 52.9 46.0 15.7 8.4
8AqTL9 L 54.0 4- 8 1? a 8
Average 53.1 -l46.0 l:7 .

&'QTL31 Quarter 56.3 4-8.3 12.1 8.5
8K&WIL32 K Thick 55.3 48.8 13.6 8.4
8KQTLj33 L 55ý.6 48.5 . 15.0 +
Average 55.. 13.6 7

8AMTL7 Mid- 53.6 47.0 15.7 10.9
akr8A Thick 54.6 47.5 15.7 1o.8

&=-L 2,6 46.4 15.7 10.5
.. .. •53.6 46.8 15.7 10.7

83%,o2L43 Mid- 54.9 48.9 15.0 10.6
8AT4 K Thick 55.7 47.9 16.4 10.2

555.1 42.4 18.6 9.9
Aveoge -5 5.. 48.7 16.7 10.2

8A S'IT19 Surface 52.7 44.2 12.1 10 2
-ASIT2O A LT 53.0 45.2 12.1 10.6
3• . L_._8 45.1 12.1 10.9

Aver=~ 52.5 44.8 12.1 10.6
8KsTT43 Surface 54.1 46.2 15.0 10.6
&%STTK4 L! 54.0 46.2 16.4 10.6
=W8 54.0 46.6 15.7 10.9Averag 54.r) 46.3 15 .'r 1o0.7
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tble XXI - Cc9atiaum

Ultimate Yield Modulus
Billet Strength Strength Elongation x 160

§Snc en, SLulier Location ,, (Kai) (Koi) Percent (.oi).( .

8AQTT19 Quarter 52.6 43.7 15.0 9.3
8AQoT20 A Thick 52.6 44.6 12.1 8.5AQml ,, LT 52.9 44.8 12.9 a 9.2

55.7 44.8 l3.o 9.0
SZ42 QuarTer 54.7 T.0 12.9 9.0

8=44ck 52.2 445. 16.5 9.9

S~Average 54. _ .5 •.• f.8 90
• Midn• - 45.5 12•.1 io.d

8A:TT20 A Thick 53.0 45.T 12.8 10.2
8ATT_ LTe'e 52 F.2 43_.7 10.7 9-9..

Average 52.V 44,#. 9 1i, 9 i0
8KW55 Mid- 53.4 46.. 13.6 9.9
&=6 K Thck J46.4.
12T LT _3.5 45.9 2o1 10.8Average 23.z 46.3 '1'3.1 1 0.5
WMTS'I'31!Md 52.6 '46.4 6.0 9,8I'

WM.32' A Thi~ck 52.2 45.9 6,5 9.9mm-1 ST 52.8 46.9 .7.0 9.9
Average ... ý25 .. 46.4 ___.5 9.

•Mr67 M13- 52.6B 45.0 13.6 1O0-.-5
8 S6 K Thick 52.6 45.6 13.6 10.01
8KHTS69 ST 52. 5 46.6 12.9 10. 1

Average 52.6 IT5 .'_7 13.3 " .J70"-
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Tale XXII

TUSILE Pmomn0 l O0 2618 AIUM~M AIlOY AT 325*F
FROM WURFACE•, QMRTE-THICKM AND MID-THICIKSS
OF 8" X 11" BIILT, WOIG TMMILM., LING TUNiVE

AND SHORT TPANUVMW DIRE 0ONS

Billet (c)
Ultimate Yield Modul1-
Strength Strength Elongation X 10

3pecimen Supplier Location ("i) (nu) Percent (Psi)

11ASTL52 52.6 43.3 17.1 9.4
13ASTL53 A Surface 54.8 45.0 17.5 9.6
!ASTL54 L 53.0 46.3 14.3 9.2

Avemae 53.5 4.9 16.3 ___q,4
l1KSr72 54.3 45.5 15.0 9.2
11KSM73 K Surface 53.1 46.1 (2) 9.3
1IKSTL74 L 53.0 47.3 10.7 9.1

Average 53.6 46.3 12.8 9.2
IIAQTL4 Quarter 53.1 45.0 15.7 8.8

IIAQTL5 A Thick 53.0 44.6 17.1 9.9
lAQTL6 L 53.5 44.9 17.1 8.5

Average 53.2_ 4W-8 16.6 8.7

1IKQTL31 Quarter 5-. 46.T 18.6 9.9
1ICQTL32 K Thick 56.0 47.0 15.7 9.0
13XQTL33 L 55.3 46.0 16.4 9.0
Average 55.4 14.,4 16.9 9.3

11AMTL4 Mid- 53.7 44.1 15.7 9.1
11AMTL5 A Thick 53.3 43.8 15.7 8.9
LAMTL6 L 53-7 4ý.2 16.1

Average 53.•6 44.4 Md.-11KMTL31 Mid- 54.4 46•16.18.
I1IKiTL32 K Thick 55.0 4-(.2 15,7 8.3
11KMT~L33 L 53 6 14.3 8.8

Average 54.6 46.4 8.6
1IAQT1I5 Quarter 52.2 43.1 13.6 9•
IIAQlTI6 A Thick(LT) 50.3 40.3 12.8 8.8

Average 51. 41.7 13.2 8
l1YXQTT42 Quarter 55.5 47.4 9.39.421IQT43 K Thck(MT) 55 .' 46.4 10.1 2.2

5 A4 46.2 10.0 9.31IAMIV15 Mid- 52.6 44.o 12.1 9.0
IiAjuMT6 A Thick(LT) 52.1 43.3 11.4 8.8

Aveage. 8.0n*MT2 Mid- (1)' "
11 j 2 M i41 K Thick(LT) 5,3.7 4.5_ 10.1 8.0

Average 3.7 45.5 10.7 8.0
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Table XXI1 - Ccatinmed

Ultimate Yield .odui--

ST inBillet Stren h Strength Elongat~ion X 100

12ASTS64 Surface 53T7 42.5 12.1 9.4
U MAT865 A ST 53.2 .. .4 10.0 o.5

-53,5 42.5 4.

1 Ww MS 4 Surface 55.5 'i.8o. 1 T.8--
nK8T85 K ST 5 .4 iv,4 9.4

Average 54.9 i ' 1, 9.1ilA•. rter 533 .. 3. . ,8.5-

A Thick(ST) 53.4 439. 8.8
Average 53,4_-- 43.2 __0.__ _.8

l1KqTS51 Quarter 55.3 47.0 9.3 9.2
1I, 52 K Thick(ST) 54.4 46.o 11.4 8.8

Average 54.9 46.5 10.4 9.0

()Berst Specimen.
2 Failed near gaje mark.
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Table XXIII

TENSILE PROPERTIES OF 2618 ALUMINUM ALLOY AT 400F
FROM SURFACE AND MID-THICKNESS OF 3" X 6-1/2" tILLET,

IMNG DINIA AND LONG TRANSVERSE DIEIONS

Billet (a)
U-lt mte Yield mdul s

Billet Strength Strenath Elongation X
Specimen Supplier Location (Ksi) (Kai) Percent (psi)

6ASTLIO Surface 48.1 45.2 15.7 10.5
6ASTLU A L 48.6 44.9 17.0 8.8
6ASTL12 •90 45.2 1

Average 48.6 4 16. o'
6KSTLI Surface 4T.9 r17- 7.9 ýwli
&Snli K L 48.5 43.0 16.4 9.4
6KSTL].2 48.3 43.5 10.7_ 9.6

Average 48.2 43.3 1L. 9,,.
6ANoLi0 Mid- 4T7.5 4s 17.0 9.2
6AMTIn A Thick 4T.0 44.5 15.7 9.1
6W MLl L 47.2 44.2 15.0 9.1

Average 41.2 413 15.9 9.1
R-KM1O Mid- 48.1 42.0 13.5 9.7
6KMTLI K Thick 48.7 43.3 15.0 9.1
6KMTIa2 L 48.6 43.5 15.0 8.6

Average 44.5 12.9 114.5 9.-
6A STT22 Surface 4b.0 44.2 12.6 5.9
6ASTT23 A LT 49.1 45.3 10.0 9.1
6ASTT24 47.2 45.2 7.9 (2) 8.4

Average 48. 1 44.9 11.4 6.6
6KSTT22 Surface 48.1 41,7 4.0 (2) - .1
6KsTT23 K LT 48.o 42.1 10.7 7.9
6KsT24 47.8 41.5 10.0 7.3

Average 48.0 41.8 10.-3 a.
6A•"MT22 Mid- 46.4 44.0 lb. 4.8.7
6AMTT23 A Thick 46.9 44.T 15.0 9.3
6AMTT24 LT 46.1 4. 6 13,5 8.6

Average 46,4.1 14_9 8.9
6KMT22 Mid- 47.4 41.T 1.20 8.7
6KHMT23 K Thick 47.1 41.6 12.8 8.7
6KMTT24 LT 46.6 41.0 12.0 9.4

Average - 7.0 4i.4 13.2 8.•

ti Extensometer malfunction.
Z2 Failed in gage marks, not included in average.
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Table IMI
TWSILX Pa•oP•Mr OF 2618 AIAMMUM ALLOY AT 400"7

P7". M WAC1* W1ARTER-TICMWs8 AND MID-THICKNESS
OF 4" X 8" BnILLT, LONlUiDINAL, LONG m VN

AND SHORT TFANSVERSE DIRECTIONS

Billet (b)
Ultimate Yield Modulus

Billet Strength Strength Elongation X 106
SMimen .Sualier Location (Kesi) (Kai) Percent (Psi)

8S•ao Surface 46.9 39.9 20.7 7.7

a -=m A L 46.5 4o.9 18.6 7.6
81. --2 47.0 4o.2 19.3 8.3

S46.8 ýo.3 1-5 7.9
Surface 48.7 42.0 20.7 9.2

80M35 K L 50.1 21 2.1 9.T
WS M-36 49.0 43.0 21 .

Aver!e 95 4. 21.6
0Quarter 49. 43.0 16.4 8.1

8AQTLU A Thick 48.4 41.6 16.4 8.1S8AQT1 L 48.2 42.2 16.4 8.1
Average W5 K2.2 16.k 8.1Qm• ~rter 48.o TIT 15.0 (I)

ATL35 K Thick 48.2 42.2 15.3 7.6
8KQA--M36 L 48.2 43.4 15.7 8.1

Average 48.1 42.8 1'-.5. 7.9
8iKBqIVlo Mid- 58.2 43.0 14.3 7.5
8aMTLII A Thick 48.2 40.8 17.3 7.3
8AMTU2 L 4.4 44.8 17.21 6.

Average 4W.6 42.. 14.8 7.2
WOST2,6 Side- 50.2 45.0 18.6 7.2
8DM2T3 K Thick 48.9 40.8 17.9 7.2
&M8As L 49.4 38.8 17.1 7.2

Average . .8 17.9 7.2g•bAA urface 47.6 -- I.- 0 12.1 7.6
8ASTT23 A LT 47.3 40.6 15.0 7.2
8AS TM4e 47.5- ý804 3-.4 8.o

Average 47,5 4o• 12.8 7".

OiSb'TT4 Surface 47.7 41.2 20.0 7.0
8KSTr47 K LT 47.9 41.4 18.6 8.3
8KS7T48 47". 4o.9 17.9 2.2

Average 47.6 41.2 18.8 8.2
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Tsble XXIV -Costinned

: Ultimate Yield Moduls i

Billet Strength Strength Elongation X 1019 1'

Specimen Supilier Location (K,%) (nil Percent (Psi)j

8AQTr_2 Quarter 46.3 41.T 12.9 9.2
8AQTT23 A Thick 46.9 41.9 12.9 9,7
%q=4 LT 46.3 41.4 l1.4

Average 41.6 12.4 8.•KQTT 5_ Quarter 48o41.T 13.6 9.6-_
8KQTT6 K Thick 4T,+2 42.2 12.1 7.3

S8KQTT47 LrT 47.0 41..7 16. ), 8.1!

Average 47'4 41.6 1M.5 7. _
AMTT22_ Mid- 46.1 4.5 9.2

8AMTT23 A Thick 46.5 41.8 14.3 9.58AMTT24 LT 46.3 41.o 11.4 9.8
Average 4?6.3 414133 9- 5

BDM5Tr Mid- 48.9 (i)_ 13.6 (1)
8KMTT59 K Thick 46.2 42.2 13.6 9.7
8KMMr60 LT 45.3 4o.7 15.0 8.8

Averag•e 46.8 471.4 14.1 9.3
8AMTS34 Mid- T7".6 41..6 12,1 7.0

S8A MTS 35 A Thick 48.o 41.4 12.1 7.0
SAkmT36 ST 47.9 41.6 1i. 4 8.3
SAverage 4T,, 8 41-•5 11. 9 7.4T

8KTO7 Mid- K. 4- _41 .4 13.6 ___. 0
&GmsTl K Thick 48-5 4o.5 14.3 9.1

8C 2 ST 48.6 42.4 14.3 8.6

-Averae 48.5 41.4 14.1 8.6

(1) Extensometer Malfunction.
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T"iSILE £PROPMTI• 0 261s ALUnUM ALwY AT 4wo0
M t0M S ACR, WA -TI-TRIQM8 ARD M.ID-TIRICKUZSS

Or 8" X 11" BILETj, LONITUDM1AL, LONG MAN-SVIS
AND SHORT ¶TR V DIETIONS•

~t
Uitimte Yield o~ o

Billet SStrenh Strength Elongation x
Speclzn Supplier Locbtion .tsi) (Ks... Percent Cs.

IIMý47.5 42.ý5 16.4 10.0
1IAS1L56 A Surface 47.2 42.0 15.7 9.5

13~l7L 147.8 411. 18.6

1IKBTT5 48.8.4
ILKSTL76 K Surface 49.4 42,8 17.1 8.4

Average 9,0
AvrqTL7 gerter 47.5 40. O "•.T 9.-

1iAQTiL8 A Thick 49.4 41.2 3-I.1 8.8
1AT9 L 48.8 40.4 18.,6 8.4,

Average 48.6
IlKQTL34 Qua5r-ter 4962.

LIKQTL35 K Thick 50.3 42.8 :Z0.7 8.-
lIKQTL36 L 50.1 43.0 o 6.4 8.7

Average 50.0 7.b iT
11lA1MTL7 Mid- Im&1 39-5 2
I1AMTL8 A Thick 48.0 39.3 18.6 9.4

Average 4.o 8.39.4 !93 1.
l11L, M34 Mid- 47.8 41,- *.7---

KIIMTL35 K Thiek 48.1 41-,7 16.4 9.2
111 m36 L 48.3 41.4 16.4 8.8
Average- 48.1 41. - lu 2.

11AQTTI? Quarter 45.2 37.6-6o - 9.4
!!.A(Tr18 A Thick(LT) 44.6 -6.2

Average -1 j-
11KQ4 Quarter 49.4 "o. 10..

K Thick(LT) 48.5 42.7 • .8
Average ........ 29._

I1AMTTr7 Mid- 6.5 396- 14.3
IAMTT18 A ThickC(LT41 39.4 12.8 _k44
Ave~rage 73 39536
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Tm'b1. xr - CMne

M 47.9 41. ý6 33.6 O,9
I-MA _ K ,T ý2 -*r --- 3. 13.6

i3As T s6y 'A AT 4T2 8 12.1 8.o

&trfce 4.2 4X2*.5.190
_lS6 K ST i2 .)2 I2

-0. i 9.4
rl; 7- r 39.1 -Tr9=

UQ7 p Tick ST) 46*8,58 12.8 9.4

1?$4 K Thick ST) l48.9 4-1.2 1. .

Ayeragz4.1 95



-. ble

NOTCHED TISILE PROPERTIES, Kt • 15, OF 2618 ALUMINUM ALLOY
Are ROOM TEMPERATURE FROM SURFACE AND MID-THICKNESS

OF 3" X 6-1/2" BILLET,
LONGITLDINAL AND LONG TRANEOVERSE DIRECTION

Billet (a)
Billet Ultiate Ftri

Specimen supplier Location Strength Ksi) Ftu

6USNr52 Surface 48.9 .75
6ASN`L53 A L 54.5 .84
6A S UL 55.4 .8 _

Average r2.2 .81
6KSNL52 Slurface 45.2 .71
6KSNL53 K L 50.0 -79
6KsNL511 49.6 .(8-

Average 48.3 .L6
-'IAL2 5 Mid- 57.7 .89

6AMT26 A thick 55.8 .86
6ANIM27 L 58.1Z

Avcrage 57.2 .6
TiCE !L25 Mid- 51.2 .80
6K1•YL-6 K thick 51.0 .80
61Qht22" 1 49 • .78

Average 50.6
6tmLc urf.ace 5..1

6ASNT62 A LT 44 ( .70
PS,-j63 141.3 .65

Average 45.8 .72
6KS-W-T61 Surface 0.6 .66
6KS7T62 K LT 37.2 .60
o6KS~g3 36.- .6I

Avera3e 38.2 .62
6Ai.rL34 Mid- 49.6 .80
6A v r T35 A thick 53.4 .86
6A__.. 3 - LT 51.8 .84

A '-ape 41-83
Mid- .,2.6 .(o

6Kn W35 K thick 39.,': .65
•YJ.(IT36 LT 40.2 .66

Average 40.7 - .61 -
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Table MTI

NOTCHED TENSILE PROPERTIES, Kt= 15, OF 2618 ALUMINUM ALLOY
AT ROOM TEMERATURE FRCM SURFACE, QUARTER- MECKNESS

AND MID-THICKNESS OF 4" x 8 B IL ET,
LONGITUDINAL, LONG TRANSVERSE AND SHFR¶ TRANSVERSE DIRFCTIONS

Billet (~b)

Ultimate
Billet Strength Ft1  u

Specimen Supplier Lo+ation

SASNLI Surface 53.3
8ASNL2 A L 55.3
8ASNL3 53.2

Average 53.9 •885
.KNL25 Surface h8.2

8KSNL26 K L 49.8
8KSIL27 50.i

Averagc 4q. .791
8AQNL! Qua:ter- 54.9
3AQNL2 A Thick 56.5
8AQNL3 L 54.o

Average 55.1 E92=
8lQNL25 Quarter- 52.7
8KQNL26 X Thick 53.8
8K__.27 L 53.9

Average c3.3 .868
8A1MML Mid- 62.2
8AMNL2 A Thick 55.7
8AW.L3 L 55.7

Average 5.95. .932
• 37 Mid- 55.7

81ML38 K Thick 56.8
8K-,9L 57.0

Average _ _._i_ _.
ASNT1SurfaceTAS M_ 3 S1ae ; 3.3

8ASNT14 A LT 118.0
8ýASNT 5_ 25 . ____

fiveraoe 45 -> .-763
8KSNT37 Surf ace 1•3 •8
8YSNT38 K LT 49.7
8KSNT39 42.7

Average 45.2 .73 "
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1aDl XYfl - Continued

Ultimate
Billet Strength Ft

Specirmn .. upplier Location (KSI)tu

8ANTI3 Quarter- 4o.6
32AQ=4T A Thick '43.8

��______ _ LT 40.6
Awrt rage 41.7 • 16

MW7D7 Quarter- 47.1
8KqNT38 K Thick 45 .1

_KQNT39 LT 44.8
Average 45.7 .757

8AFIM3 ~-49 .7 L

8AM214 A Thick 51.2
8aMiTl5 LT 52.7

Average 51.2 •869
'KI.VT49 Mid.- 51-3
8KILT50 K Thick 49.3
8KMNT51 LT 50.0

Average 5..2 .8-2
M8MTS25 Mid- 47.4
8AkmNS26 A Thick 47.6
8MINS27 ST 47.5

Average t. •.807
8"sbN61 Mad- T6.8
8KMNs62 K Thick 47.8
8jevs63 ST 4S.6

Average 46.7

98



NOTIMM D TENSILE, IM0PMES , Kt =; 15, OF 2618 ALU? UM AL-LOY
AT ROOM TW1ERM¶JRE FRI4 SURFACE, Q.JARTO-R-9HICKNESS

AND bUD- ThIC1OESS OF A" x 11" BILLET,
LONGITUTD:TNAL AND LOING TRAI!SVERSE DIRECTIONS

Bill1'- (c)

Ult imate
Billet Strength ot

Sopecimen Supplier Location FtY Ft

liANSMi Surface 55.6
11ASNL2 A L 55.0
11ASNL3j 55.1
Average 5

llKSN-Ll9 Surface 55-.3
llKSNL2O) K L 55.7
1lKSNL21 55.3

Average 5ý.4 .7
1l-AC~Ll Quarter- 54 .7
llAQ1M2 A Thick 53.5
l1AQNL3 L 54 11_______
Average 11.

lLKqiL28 Quiarter- 511.2
11KQ~UL29 K Thick 53.2
11KQML3O L 5.

Average 5.u u 4
11AMIiLl Mi-56F

1J1dUL~2 A Thic~z 56.4
lil INf'L3 L 55.7
AverageM&5.

11IQ3UM29 K Thick 54~.6
11MNL30 L 5.

Average , ? I >.
11ASNT10 Surface f4 ...2
1 !AS HMT1I LT 50-2

Average ______________;7(1
11KT29Surfac

SK LT2

Average

(3 i) tu dezerr~nhed
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AISIe IM ,, Continued

Billet Strepvgth t
Spcizmen Supplier Location (KSI) u

•! IA(.IMO Quarter- 46.o

, IIAQ;MTI A Thick 46.9
, & 2 LT 44.4

Aver 5.8 .80

1LKQNT37 Qgarter- 47.4
11KQNT38 K Thick 46.4
llKQNT39 LT u7.1

Average 47.0 .76 _
11AMNT10 Mid- 46.9
II1AMNTl A Thick 47.8
i1A•MTI2 LT 47.2Average 4o7_ .80

1IKMNT37 Mid- 46.5
lIK•WT38 K Thick 46.0
11WIT39 LT 49.0

Averuge 47.2
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Table

NOTCIIED TENSILE PROPERTIES, Kt :; 15, OF 2618 ALUMINUM
ALLOY AT 250OF FROM SURFACE, (4JARTER-THICICIESS

AND MED-ThICG1CESS OF 4' x 8" BILLET., LONGITUDINAL,
LONG TRANSVERSE AND SHORT TRANSVERSE DIRECTIONS

Billet (b)

Ultimatc Ftnt
Billet Strength /Ftt

Specimen Supplier Location (KSI)

68ASNI Surface 49.2
8ASNL5 A L 51.1
8 !sNL6 5Z .C

Average 51.i 8_0
6KSN-2Q3 Surface 4 1i6.2
8KSNL29 K L 4ý.1
8KSNL3O 8.3SAverage 4q5.0 7 D'
75,AN--1 Quartcr -

3 A0JM5 A M ic k 1, 9.7
8AQ]iL6 L _ _ _ _

AveraUc 52- 1.. 90___
8KQNL28 aarter- 5e r-
GKQIL29 K Tnick k.
8Kcý!L LO I

8ANNL5 A T'2 ck 57.0
8AI8L6 L _-__L

Average 5_. •____
KoL Mid- 5'.9

38KNLm4 K "Tic,: 51.
8.KM, V ý 2 TJ 52. 4

Average 52.7 G7r

3ASNT-_6 SurFace 42.5
8ASNTI7 A LT 39. 6
8ASNTI3 42.7

Averag. .711.
8KSNT'0. . Surface 41i6
8KSNT04 K LT 39.7
8KSNT42 41.7

Average , .. .701
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Table -Continued

Ultimate Ftn/Ft

Billet Strength
Specimen Supplier Location (MI)

8AQNT16 Quarter- 45.6
8AQNT17 A Thick 41.4
8AM 8 LT 46.3

Average 44.4 .791
8"QNT40 Qarter- 41.8•
8KOT41 K Thick 42.6
_CqLM42 LT 41.3

Average 41.9 .731
8AIT], 6 Mid - 46.6
8AMMT17 A Thick 44.1
8AIL1 8 LT 4•.2

Average 44.6 .796
IT52 Mid- 1.3.6

8KMT53 K Thick 4t.4
810,3T,4 LT 51.6

Average 9. 7 .864

8AMS28 23id- 46.8
8AMS29 A 'Thick 46.8
8AMQSO ST h.

Ave rage 46.5 .67e

"3Kffisoi Mid- 46.5
83.aNS65 K Thick 46.0

8~2~i~.56ST
Average ,4C. .820
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Table '

NOTCHED TENSILE PROPERTIE, Kt > 15, OF 2618 ALUMIINUM ALLOY
AT 325-F FROM SURFACE AND MID-THICKNESS OF

3" x 6-1/z?" BILLET,
LONGITUDINAL AND TRANSVERSE DIRECTION

Billet (a)

Billet Ultimate tn
Specimen Supplier Location Strength (Ksi) /Ftu

6A Jh,55 Surface 55.3 .95
6As(;,56 A L 54.7
&. S11,5' "5-5 .96

Averagc 5.2 .95
6KSIIL55 Surface 45.3 .76
oKS'iL5b K L 46.8 •79
uKSr557 46.6 .78

Averasrc 46.2
WAum28 Mid - 55.2 .91
6ANmIL29 A thick 56.'7 .93
uA140L30 L 54.6 .90

Average 555 .21
6KWRL.28 Mid- 49.9 .83
61x-2 K thick 46.9 .78
6K1ML30 L 50.2 .84

Ave rage 49.o0 .82
6ASTiN64 Surface 43•0 •71
6A S'i165 A LT 37.7 .62

-A S'2U& 41.7 .69
Average 40.8 .67

6KS`.'-'6 Surface 37., -63
6KST1u 5 K LT 36.7 .62
'3K STN 66 38.i4"

A vqrage 37.3 .63
6AMIT37 Mid- 51.4 .89
uA2 w3F A Mile 6 . 6

Average 50.3 •37
'-- 3 Mid- 36.2 .03

uK!iT38 K thi c (1)
6K1,rN;39 Ll )0.4 .

A Tra' g -3 . 67

(1) Test machine malf'unction:.
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NOTCHED TENSILE PROPEMRTS,, Kt>-15, OF 2618 ALUMIUM
ALLOY AT 325-F FROM SURFACE., QUkRTER-THICKNTESS

AND MID-THI'IGMS OF 4" x 8" BILLET,, LONGITUDINAL,.
LN TANSVERSE AND SHORT TRANSVERSE DIRECTION

Billet (b)
Ultlimte Ft n/F

Billet Strength tu
p~ecimen. Supplier Location (KSI) )

8ASNf S-a c e 47.9
8ASNL8 A L 48.9
8ASNL 49.8

AverLe 4181.9 -..921
8L 31 Su~rface 46.4
8KSUL32 K L 51.2
8KSNI33 48.9Average 48.8 .82

8AQNL7 Quarter - 49.4

8AqmL8 A Thick 49.5
8AQM L 50.Q

Average ••7.,6"'
KQNL 31 Quarter- 47.4

8KQNL32 K Thick 49 .1
8KQ'NL3 3 L 42 .8

Average 48.6 •.876
,8 8AL7 Mid- 50.0
S8AMNL8 A Thick 51 .1

3 Mid- 50.3
aGKMN44 K Thick 5o.6
8mNL4 5 L 51.0

.Averse 50.9 .9228ASNMCD9 Surface 41.1
6ASLLO AT20 A LT 44.2

8AsNT2 43.7Average 43.o• 9O .... "81
NTUt3 SuFface 39.4

KSNTh4 K LT 39.4

8Ks,,qT5 38.2
Average 39 . .722

ýAQNT19 Quarter- 41.8
8AQNT20 A Thick 49 6
8AQNr_ ! LT 40.8

Average 4te.4
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Table XXXI (continued)

Ultimate Ft
Billet Strength

Specimen Supplier Location (KSI) U

8KWT2 3 Quartcr- 43.8
5KQIIT44 K Thick 42.5
8KQNT45 LT 42.2

Average 42.8 • 785
8AMT19 Mil- MI4.2
8AT220 A Thick 46.2
8,AMT2l LT 46.6

Average L5.6 .870
8KMNT55 Mid- 46.6
8KMNT56 K Thick 46.0
8KMNT57 LT 46.5

Average 46.4 .867
8A.MNS3l Mid- (1)
8AMNS32 A Thick 46.1
8ANNS33 ST 45.9

Average 46.0 .8761
3TfZsq5b Mid- ~ .
3KEMS68 K '1.ick 48.±
8miS69 T -

Average 48.2 .916

(i) Failed in loading pin hole.

105



Table UrlE

NIM~ID T.ENSILE PR~OPERIETS, Kt:.- 15, oF 2613 AwUmIwI
ALL40YAT 325*F MMR S11WACE; QM41ARI-TH1ICJNESS11AND )4D-MaqESS OF 8" x 1i" BnzmF, L014GITUDIXA

M LD ICJ TRANSVERSE DIRECTIS

Billet (C)

U1timst FtnIF
Billet Strengtn uF

Specimen R.~lier Location (M~I)

11AsN Surface 51.5
llASNL5 A L 50.0______________________

11KSM~2 Sufce 50.6
11KS!NL23 K L 4*9.2
iIKSN24 1*9.-8

Aver 1a&L.3

l1AQ1Z5 A Thick 51.3

Avekrage 5.

1lKAM32L A Thick 51.9

K ;L;;::9 ý1- .922

lUG ~L~l Mid- 52.5
llM2 K Thick 52.7

11ASNT13 Surface 43.9
1J.ASTIM4 A LT 4.
11ASIM5- 1

Average S44ae +.6
l1KS1?T32 Srae 4.
1lKSIT33 K LT 4*6.8

l11MMT4 1"3.7

Avera C 3.
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TABYZ wai (cotmumed)

Ulti nItc
Billet Strength

Spczimrn Sujpjicr ILocauion (EBI)

1J2A=N 3 . C ~ arzer- 143.6
11QT4 A Thick 4.P&

Avernde ........
1lKQ34ThO QCiarter. 45.6
11KWITh1 K Thick 145-.7
1l XQJIT42 LT 148.7

AveragE

ivmt A 19t i c k h6. 6
lzlm2LT 44.o

Average 45.2
J~Ollid, - 47.2

LlimvT4, I thick
.13-M142 LT50.5

Average 47.7 .~

(1-oFu eeie
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Table 1mW1 t

NOTCFHD TENSILE PROPERTIRSj, Kt > 15, OF 2618 ALUMINUM ALLOY
AT 400F FROM SURFACE AND MID-THICWNESS

OF 3" x 6-1/2" BILLET,
LONGITUDINAL AND TRANSVSE DIRECTION

Bi•llet (a)

Billet l i tF nSpgecimen Supplier Locion Stren; h (Ki) t .

6ASNL58 Surface 55.0 1.13•

6ASHL59 A L 49.4 1.00
6ASm.60 L0.2 1.03

Average 44•: 1.06

6KS'NL58 Surface 4881.01
S6KSNL-59 K L 46.9 .97

6KSNL60 47.6 .99
Average 47.8 .99

6AMIOT31 Mid- 48.3 1.02
6AmNL32 A thick 47.4 1.00
6AMNL33 L 43.4 1.03

Average 48.0 1.02
--6K4MNL31 Mid- 45.3 ,93

6KMNL32 K thick 45.3 .93
6KMNL33 L 46.1 .95

Average 45.6,
6ASNT67 -Surface 46.9 .98

6ASwT68 A LT 46.9 .986ASNT6• 46.8 .97

Average 946. ..
6KST67 Surface 42-7 .89
6KsNT68 K LT 42.0 .88
6KstiT69 40.9 .85I

Average 11.9 8
00AT4O Mid- 47.0 1.01

6AWNT41 A thick 46.7 1.00
6AM1T42 LT 47.7 1.03

Average .47.1 1.01
6KMNT4o Mid- 40.7 .87
6KMNT41 K thick 42.41 .90

61WIT42 LT 41.6 .89

Average 41.6 .89
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Table )IT

NOTCHED TENSILE PROYMIES, Kt>15, OF 2618 ALUMINUMALLOY AT )40oF FROM. SURFACE, QUARTER-THClicESSAND MID-THICKNESS OF 4" x 8" BILLET, LONGITUDINAL,

LONG TRANSVtSE AND SHORT TRANSVERSE DIRECTION

Billet (b)

uJ.tim-te Ft
Billet Strength /F÷,

Specimen Supplier Location (KSI)

8ASNL1O Surface 45.5
8ASNL11 A L 45.1
8ASN~L12 45.9

Average 45-5 .972
8KSNL34 Surface 43.7
8KSNL35 K L 43.7 --

8KsNL36 47.3-
Average 44.9 .907

8AQNL1O Quarter- 46.1
8AQNTi•, A Thick 46.2
8AQj12 L 46.2

Average 46.2 .952
8KCPL34 Quarter- 45.7
8KQNL35 K Thick 45.7
8KQML36 L (1)

Average 45.7 .950 -- -

dAmiNlo Mid- 44.3
8AML11 A Thick 45.5
8AML12 L 48.5

Average 46.1 .948
8KMNL46 Mid- 48.33
8XNNL47 K Thick 47.5
8i, L48 L 45.5 A

8ASNT22 Surface 43.5
8ASNT23 A LT 43.9
8ASNto4 42.8

* ~Average 43.41 13- -

"Surface 42.0
8-,SNKS 7 K LT 45.0
8KSIhT'8 42.9

* -. &v~Aerage 133.0
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Table ZMV Cetiso

Billet Strength
ýRecimen Eupplier Location (K31)
8&qT22 Quarter- 4o.1
8AQ=3 A Thick 41.8

Ave41T7
Q~rter- 42.1

- H _ _ _. L •.

8- - S35 K Thick 45.9
S.T 43.0

Aver~p42.3

Mid- 43.2
18IGWS9 K Thick 45.4

A MMM LT _4_ .2
, •- Aveg r44- " - .25. "-255,

&MS35 A Thick 45.2

Average 45.3

&WMST1 K Thick 46.5

(1) Specimen missing.
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TABLE IJ!Y'

! 1,

NOTCHM T•I1LE PROPERTIES) t to15, OF 2618 Aurmmi
ALLOY AT I400F FROM 1UMFA(E, -Q•MfE-RTHXT"'NPSS AND
MID-MCIMMESS OF 8" x 11" BILLETj LONGIJDIAL AND

LONG TRANSVERSE DIRECTIONS

Billet (e)

Sl: "--Utitmate -- Fs.

S ziBillet qeth /Ft Z.-

IIAS " 7 Surface 7y-o
11A ANII8 -A L 17.2

Averge 46.7 .9•3
_I -L25 Surface 46.7
-- JIKL2E I L 46.8
11SMM27 47.8

Average 47.1
IlAQML7 Quarter- 47.5
liA(X4L8 A Thick 45.5

!!qgL 46.6 --
-vere_ _.957

11KQNL34 Qaarter- 45.7
11KQNL35 K Thick 47.3
-IKL36 __L 47.2
Averae 46.7 91

11AML•7 Mid- 46.4
11AMNL8 A Thiek 46.7

Averg 4 6.8 -7

11KML34 Mid-49.
11KMNL35 K Thick 47.8
SIixmQL36 . L .C6

1Avera6 Surfowe 43.8

IIASNT17 A LT 42,9
" 11A ±3 K44 .0

Avera•e .3.6 (1) -

11KW-T35 KSurfitce. 43.2

1!
llKSNT, , V, 6.

limm 46.IAv



Table I°m C- AeIftd

L M311•t Strenth t/Ft

~e i~n Supplier Location (KSfr-
1!AqWT!6 Quarter- 43.8
11AWT17 A Thick 43.9
1,•ITl8 LT 43.0

1K3T144 K Thick' 414.4
1_____w______ LT 44.5

Ave e •44.6 .910lUI M7 A Thick 43.6•

_.LT 42

Ave Me .222
11KKNT43 Mid- 4.
iU -4 A Thick 45.9

•;xKN4 LTE•I 4 •le5.0

Average 4.. _- ,•5.7€ .958

(1) No Vtu determined
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Table DMXV

THERMAL STABILITY OF 2618 ALUMINUM ALLO0Y EXPOSED
AT 3250F AND 400*F FOR 100 A1ND 1000 HOURS,
SURFACE MATERIAL FROM 3"' x 6-1/2" BILLET,

L'ONGI'IUDINAL, DIRECTION
Billet (a)

Test Ultimate Y-1eld
Exposure Exposure Temp. Strength Strength Elonga-

6sL 66.1 55.9 6.h 1
6AST.L8o A 325 10c, RT 61.3 52,-.6 5.0
&saStP3 6(ý55- .1I
Average 04 46 6.2

6KSTL79 651 53.8 8.6
6Ksm8o K 325 100 RT 65.3 53.l4 7.1
6KsTL81 6. 34 ,

Aeae65.4 53.5, 8.3,-
6A STL82 6L.4 53.7 7.9
6AS-L83 A 325 1000 RT 63.0 52.5 8.6
6AsTL84 61.3 55.7 8.6
Average 62.2 54.o 8T. II

6rL82 6o.6 54.4 -3.6
6KSTL833 A 325 1000 RT 6o.8 53.7 9.3
6KsTL84 60.8 54.1 .i

Averarge 60.7 24.1..
6AST.,L91 56.5 511.0 2.
6ASTL92 A 325 100 325 56.2 53.1 15.7
6A STL93 56. I 52.6_ V- 0
Average 56.4 23.2 ~

6KSTI91 55.7 50.7 17(.1
6KSTL92 K 325 100 325 55.6 50.4 35.0
6KSTL93 Z-.7 49.6 f.

Avrg 55 50.2 16.7
6ATL00498 (1) 10.0

6tSTL10x A 325 1000 325 53.8 50.'7 4.0
6ASTL102 10.0 ()110.

AveraagL.65e 8.0
6KTlO50.7 47.0 C 20.0

6K:3'Llo1 K 325 i1000 325 51.9 471.9 35.Y
6KSTL102 JA2- 50.7 14-0

{ Averace~. 48.2 6.

(1) Pxtensometer malfVunction.



i Tb'b1* ISM - Continued:

S.....Test Ultimate Yield
Exposure Exposure Temp. Strength Strength Elonga

S~eemen ul~pler emp(*F) Time(Hr.)('OF) (Ksi) (Ksi) tion(,

6ASTL85 62.7 54.9 6.4
6ASTIM3 A 400 100 RT 62.6 54.9 6.4

Average , 7 2 .5 7-,8 , 6.74

-6KSTI85 ..... .59.9 50.9 8.6
6KST.L86 K 400 100 RT 59,8 50.9 8.6
6KsT8r i5i9.6 50-3 8.6
iAverage 59.8 50.7 8'.6

6 •STI r-I 4-7 ... 43.1 -9.3
6ASTL89 A 400 1000 RT 54.4 44. o 10.0O
6ASTL90 ,55 .0 45.1 9,.
•-Average 51 .. .,.7 44b.1 9.5

•6STI88 52.7 4Fo. 7 9.3
6KSTL89 K 400 1000 RT 52.7 4o.7 9.3
6KSTL90 52.8 4o.- , 10.0

Average ,52.7 4-o.7 9 .5•
6ASTL94 46.2 113.5 12.1
6A STL95 A It00 100 It00 45.•6 42.', 12.1i

Wsi96 45.2 4•3.2 19.3
Average 42.1 43 .1 11_---
- 4,Kw 113 -0. 4o.9 1.
6KT95 K WOO loo" 400 16.8 4o.5 13.6

!•6KSTW6 11ý- . 59.9 19.3
SAverage 44.4 40.4 16.4
I• 6A STL97 4o.2 3,5 19.0o
S6A STiq8 A 40o 1000 4oo 39.0 35.2 L190
',6ASTL99 38.9 35-3 24.0
i•Average - 39.4# 35.6 20.6
f~i 6KSTL97 - -37.6 34.3 18.8
._6KSTL98 K 400 i000",0 00 37.9 34.3 17.8

6KSTL9 38.1 34.8 19.0
S" ~~~Averape 3. •• 1'

! i(1) Extensometer malfunction.
4
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TABLE XJXCII

THERMAL STABILITY OF 2618 ALUMINUM ALLOY
E EG'OSED AT 250-F FOR 10, 100 AND lOC HOURS AND

TESTED AT ROOM TEZPRkT(JRE, SURFACE AND MID-THICKNESS
MAwTEIAL FROM 4" x 8" BILLET, LONGITUDINAL AND

LONG TRANSVERSE DIRECTT ,iS

Billets (b) *nxd (d) (i)

Exposure Ultimate Yield
Billet Tirt. Strength Strengtih Elongation

Specimen Supplier Location H s) ISI) (KSI) (%)

8ASTL49 Surface 61.9 49.4 11.7
8ASTL50 A L 10 62.0 49.9 11.1
8ASTL51 61.8 49.7 11.1

Average 61.9 49.7 11.3
8KSTL157 Surface 63.2 51.2 10.5
8KSTL158 K L 10 62.6 50.8 10.1
8KSI, 63.5 51.5 11.0

Aver', -Mi 63.1 51.2 10.5
8APT675 Mid- 62.7 52.2 9.9
8AýM76 A Thick 10 61.5 50.4 9.9
8AMML77 L 60.9 50.1 9"9

Average 61.7 50.8 9.9
8•KM130 Mid- 63.0 50.7 9-9 '
81W4TL131 K Thick 10 63.6 51.8 9.9
8KW 132 L 62.7 51.0 9.4

Average 63.1 51.2 9.7
8ASTT130 Surface 59.9 4.6 6.8
8ASTT131 A LT 10 59.9 49.9 4.8
8ASTT132 60.2 48.8 6.1

Ave6rage 06.0 49.1 59-
8KSTT238 Surface 62.2 49.2 8.6
8KSTT239 K LT 10 62.3 50.4 8.6
8KsTT2m40 62.0 49.5 2-3

Average 62.2 49.7 8.8
8AS-IL58 Surface 60,4 46.0 11.4
8ASTL59 A L 100 61.1 49.c 9.5
O.on.. 61.6 49!.0 9.5

Average 61.0 4b.0 10.1.
8KSTL166 Surface 62.5 50.4 9-3
8KsTL167 K L 100 61.4 49.2 10.0
8KsTL168 61.3 48.9 9.3

Average 61.7 9.5
8AMTL93 Mid- 60.6 50.6 8.7
8AMTLgh A Thick 100 61.4 50.4 9.7
8AMTL95 L 60.O 50.0 8.7

Average 60.7 50.3 9.0

n5



wblO 4UM - Contin~ue

"""pouure Ultinate Yield
Billet Time Strength Stren~gth Elornption

J•:•en .mzi,,r Idmation (UI . (KsI) W

8M 48 Mid- 64.1 52.3 io.6
&WL149 K Thick 100 63.o 50.7 10.6_ap.t o .... L .. .1 5o~ 10.6

M20,age 63.1 50.0 10.6
AS • 1rfa 601.06

U nTI3. ASurface 60.0 W.2 6.4
8ASTT113 A LT 100 59.8 47.6 6.4
"8AST •4 60.0 4T.5 2

Avenage599 X 8 !;
WX=20 Surface 62.3 49.9 T.9
&8KSMT21 K LT 100 62.9 50.6 9.3
8KSTT222 62.6 50,6 8.6

Averae__,_.. ._, 62.6 50.4 8.6
VASTL97 Surface 63.3 51.e 9.3
&8iSTL68 A L 1000 63.3 51.9 9.3
8A5T6 62.9 51.2 10.0

Average 63.2 51.6 9.5
= 8K5175 Surface 63.3 52.4 9.3

U8KSTxa76 K L 1000 64.7 53.9 9.3
8KSTL177 64.1 53.1 2.3

Average 64.0 53.1 9-3
80 38Mid- 6.3 50.1

8DUL319 K (1) Thick 1000 62.2 49.1 12.1
LoLo L £1.7 48.9 12.1

Average 62.1 49.7 11.8
8KMTL321 Mid- 61.5 49.2 11.4
8KM1,L322 K (1) Thick 1000 61.3 48.7 1O.Tr
8KIML323 L 61.4 49.2 10.'
Average 61.4 110.

ASTTI21 Surface 61. 6.2 5-7
8ASTT122 A LT 1000 61.1 48.7 6.4
8AST2123 62.0 2

Average 61-.2 57 6.4
8KSTT229 Surface 63-b 56.9 8.6
8KSTT230 K LT 1000 63.6 53.0 6.4
&=C!31 63.6 52.9 8.6

Average 63.7 54.3 T'9

(i) Specimens removed from Billet (d); all other specimens
from Billet (b).
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THERMAL STABILITY OF 2618 ALUMIM AIA))
V.POSED AT 325-? FOR 10, 100 AND 1000 HOLMR AND

TESTED AT ROOM TMPERATURE, SURFACE AND NO-THICGEMS
MATZRA, TROM 4" X 8" BILLET, LONGIMUDINAL AND

LONG TRANSVERSE DIRECT.IONS

B.1lets b) and (d) (i)

Expo-sure Ultimate Yield
B-ilet Time Stren•th Strength Elongation

Specimen Supplier Location (Hrs) (KSI) (KSI) (0)

8ASTL52 A Surface 61.6 49.8 9-9
8ASTL53 L 10 61.2 49.3 9.4
8ASTL24 61.6 - 49.4 8.4

Average 61.5 49.5 9.,
8KS-160 Surface 53.4 50.9 9.3
8KST=161 K L 10 63.0 50.9 10.0
8xST62 62.6 50o 9.3

Average 63.o0 0.6 9.5
8AMTL78 Mid- 60.3 50.0 1I.0
8AMTL79 A Thick 10 63.5 53.4 8.9
8AMTL80 1 61.5 50o5 9,7

Average 61.8 51.3 9.9
8MoT-H133 Mid- -' 73, 52.0 9.0
8DM,134 K Thick 10 63.6 52.0 9.4

6..9 1.. b.T
Avera ,6.

8AATI06 Surface 60.68 49. b . -
8AST-I'O A IT 10 -59.5 49.2 5.0
8ASTT'108 497 ~ 8.8.

Average 60.0 -49.1 2Z
9=-4 urfce62.4 50.2 6

8.KSTT215 K IT 10 63.1 54.l. 9.3
&STM26 62.2 50-0 8.6

Avem~ge 62-.7 51.4 8.58
8ASTL61 Surface 62.1 51.5 8.3
8AST62 A L 100 62.6 -51.3 8.3

*8ASTL63 62.9 51-7 8..3
Average 62.5 51-5 B-3

8K5TLI69Zace 63.5 33. 7.9
8KsTM170 K L 100 63.8 53-1 7-9
S8KSTL71 62-2 52.4,T

Ave- 63.e TI 9

.1-17



Uble MOVI - Cotinued

EFposure Ultlmte Yield
Billet Tiue Strength Strength Elongation

slcimen sulpier Location (irs) (CK8) ) (

8Aw1mI96 Mid- 62.1 52.6 9.2
8AM T A Thick 100 62.o 51.9 9.2
&Um1Q8 L 61.8 a 52.• 9.3

Avemage 62.0 52.2 9.2
8MML151 Mid- 63.4 52.5 9.9
81&mLap2 K Thick 100 63.8 52.8 9.2
8aft1=53 L 63.5 52.ý 9.3

Average ,63.6 52.6 2.5
8ASMTT15 Surface 61.9 51.9 7.3
8ASTTu 6 A LT 100 61.2 52.0 4-7
8A8.T117 60.8 5o.ý 6.8

61.3 51.4 9.
Surface 63.9 53.2 9.3

&CsT1"•4 K LT 100 63.3 52.6 6.4
8 w5 63.4 52.*9 7.1

Avrse63.5 52.9 T.6
Surface 59.2 51.9 9.3

8ASM71 A L 1000 59.6 52.2 9.3
8ASTL72 59.2 51.9 8.6

AveMge 52.0 9.1
W.STlT8 Surface 60.4 53.4 9.3
8Ksma.9 K L 0ooo 61.2 5•4.1 9.3
8KSsu180 61.5 514.5 8.6

Average 61.0 52.0 9.1
ý34 Mid- 57.3 4_.2 10.0

8KMO325 K (I) Thick 1000 57.2 248.5 10.0
a .L326 L 56.0 47.2 9.3

Average 56.8 !7.9 9.T
8MML32T Mid- 56.5 46.2 10.0
8KMTL328 K (1) Thick 1000 57.8 47.0 10.0
8KMM329 L ... 5T.5 49.2 9.3

Average .... 5.3 4T.ý 2-7
8ASTIT124 Surface -- 59.4 52'.d 6.4 -

8AS025 0 LT i000 59.5 52.9 7-1
8ASTT126 59,6 52.8 -7'

Average 59.5 52.8 6.4
8KSTT232 Surface 60.8 53.6 8.6
8KsTT233 K LT 1000 60.7 53-5 9.3
8&SNT234 61.3 54.5 9.3

Average 60.9 53.8 9.1

(1) Specimens removed fomi Billet (d); all other specimens
from Billet (b).
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TMin s~3iLnY 2618 ALUDWKM ALLOY XC?063 AT i00"?
1VM 10,9100 AMD 1,.000 MM AN MW AT MM43IM ?W AWBK

OWRACE AND M&DTCXMWTUAL I=Vx 8" BIIW,
AIR) LONG TRANOXUP DlUCTIONS

UltIute Yield
Billet lxposure Strength Strength Rloagation

Specimen Sap~1ier Location Time NOr (Koi) (Kai) (%) _

8AMT55 Surface 6o.1 52.6 8.14
BASTL56 A L 10 6o.1 52.8 9.7
8ASTLT 60.6 53.1 9.1'

Algrae 60.2 5259.28KTj.6 Surface 62.2 589 .6
&5=L614 K L 10 62.6 51.6 9.3

8Ta561.6 5. *
Average 6201 51.14 9.

S~t!1Mid- -56-2 5015 9.14
8ammrL A Thick 10 57.7 50.0 9.2

* 8EL3 5.0 50.ý 10.14
WIM~136 Mid- 60.9 53.2 9.4i
8KMML3T K Thick 10 6o).9 53.5 8.9

B~~18L 61-2 54-T 9.2
Average 61.2 53.8 0.2

FASTT109 Surface 59.1 52.14 5.9
8ASTTUO A LT 10 59.0 52.? 14.5
8ASTT111i 59.T 533 14.5

Aver&e %.3 52850
SKST?1 Surface 615 549 9.3
&cST!218 K LT 10 61.2 52.7 8.6

&WI12962.1 53.4 8.6
Aeae61.7T -4.1 58.

BASTL614 Surface 56.2 4.6.9 1067T
8ASTL65 A L 100 55.1 45, 9.9
8KsTL66 55.3 2J-2~9.
AvMere 25.5- 46.1 10.2

*8KSM7r2 Surface 6o.5 529- 5.6
8KSTL13 K L 100 61.0 53:.1 9:3
W.%UTL74 60.3 52.9 8
Averaje 60.6 o$. .

SrL9Mid- 53-7 'T1!3 9.0
8MaNE D0 A Thick 100 56.0 147.0 10.14
8ammrlO L _55.2 146.1 10.14

Average 50 45.599
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-10 46.5 10.01
30 164.9 10.0 'S0.0

AftlO9 A --- M100 35.4- 46.5 8.3

S.....55.2 46.2 .
7 7-9-?; .31 8.

8MaT K tr3001 60.5 53.6 8.6
6•.2 54.6 8.6

SW7351-T 41.0 10.0
WA74 A L 1000 51.6 40.8 10.0

8A•M75 51.8 0.6 10.0
-T 51.T 40-.8 10.0

1& ra e• 51.2 397 9.3
8:ML18 K L 1000 52.0 .0.5 10T
%chug83 20.o 1.6 10.0
A A~ra51.0. 10.0
mom33 (1) Mid- 48.6 3.4.5 nl.14
89NL331 K fTick 1000, 18.2 314.5 u.8ft____________________ o. .s.

.. ...-L 1_.2 34.2 3..1 ..1.8,7 3M9.2 -0.4MW333XI) Mid- T18.2 33.9 12.1
8M34 bIck 1000 149.2 314.7 12.8
aL35L 148. 3'I.1 12.1A 8.6 34.2 12.3

fte51.6 40.8 .
8AT2A LT 1000 51.1 4. -

50.6 3 T 1.
UBM36 K LT 100051.7 4.2 1.
&IMT--- -51.3 4.0 10.0

(1) Speciumes rownod frtm 14f x 8" billet (d).
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TIERMAL STABILITY 0W 2618 ALUMINJM ALLOY EXPOSED AT 250-F
FOR 11 100 AND 1000 HOURS AND TESTED AT 250"F, SURFACE :1

ANMID-THxICKmsS mATERIAL FROM 4" x 8" BILLET
LONGITUDNfAL ANDI LON," TRANSVERS) DIRECTION~S

Billets (b) aMA (d) (1)

Ultimate Yield
Billet Fxposure Strength Strength Elongatiton

Specimen Supplier Location Tine (Hbr') -(I)__

8ASTL76 Surface 57.8 47.6 12.9
8ASTL77 A L 10 57.9 47.7 12.9
8AST78 57.6 47.3 13.1

Average 57.& c475
8SUVSufc586 49.8 8.6 f

"3KSTLI85 K L 10 59.1 49.9 13.6
U 8KST186 58.4 50.3 10.7

Average 58.7 .... 11.05.
8AMTL84 Mid- 56.4 46.5 10.7
8AMr85 A Thick 10 56.o 47.3 10.7
8A4JTL86 L 56.3 46.6 10.7

Average. 56.2 46.8 10.7 -

8M19Mid- 59.4 49.0 11.4
8n•4fm140 K Thick 10 58.7 48.8 12.9
S8mT41 L 58.1 46.9 13.6

Average 58.7 48.2 ' 2.6
8ASTT103 Surface 57.5 46.9 10.(7
8ASTT104 A LT 10 56.5 46.4 T.1
8ASTT105 56.8 46.8 9'.-

Average 56.9 46.7 9.0
8KSTT211 Surface 58.8 50.0 1i.4
8KSTT212 K LT 10 58.9 50.3 7.a-
8KS'1213 58.6 49.9

Average 5&.8 50.1 - -9.5
8ASTLV5 Surface 58.2 48.1 1,.6
8ASTL86 A L 100 57.11 46.0 o.
3ASM.87 57.3 45-11 -

Average 5.6 46. -

8KSTLI93 Surface 58-3 48.4 1,.7
8KSTL194 K L 100 59.0 46.2 9.3
8KSTLe5 58.8 49.2 13.6 -

5Average 8.7 47.9 11.2
WITL102 Mid- 56.4 48,2 12.) - -1 K

8AMTLI03 A Thick 100 56.7 48.1 12.1
8AML104 L 56.6 47.7 i!.hSAverage 56.6 48.0 11.9 --- = =

h, Avea"

" I



%IP* IL- Camt~smA

Uritet Ti~eld
Mut Uow Strengh Strenft1h Elc ion

8 Im &MIierLdmtan liftgra jxs) KSI)
- 59.4L 48.4 13.6

&=8 K Thick 100 58. 49.3 12.9

8RSTT140 AT-

1.6.5 86
WRMT usace 544i 483.T T.1

C8T&M48 K r,100- 58-6 4y12.1
&MT22 8.6 48.3 1

8A81L6.5 A L. 100w t'8,64959

MEMQ§ , 58532.6 13.6
Average 59 bl. -.

8K1SrL202 surfac 56.05 54.1 93
&MGTL23o K ( L hc 1000 $1.2 536 12.
BKM!1!304 6i.i 52.165.

&MMv300 Mid- 57.5 4T~.1 10.3
&ML3O4 K f1) Thick 1000 60.9 1.A 16.4

LK'~o L5=_464 1.

MM303.~ Mid-ac 5T_ .5 -

MAs30k A (1 LUCt 1000 58.3g 51.2 16.4
LA~~ 1.0 _4-2 1-

8AS,4 Surface - 0*3 53.0 5.4

(1) Spc58.3ovdf~Blet() nohe p~~n

1222Vvr~ 6. 52. 6.o



Table XL1

T10RMAL STAI3LITY OF 2618 ALi'MInU ALLOY EXPOSED AT 325*F
FOR 10, 100 AMD 1000 HOURS AMD TESTED AT 325'F, SURFACE

AND MID-THICKNESS MATERIAL FROM 4" x 8" BILLET,
LONGIUDINAL AND LONG TRANSVE .E DIRECTIONS

Billets (b) and (d) •1)

Ultimate Yield
Billet Exposure Strength Str-ength Elongation

S eciznen -Pu- tier Lcation Tim~e Hrj' W~3

83ASTL79 Surface 53.0 44.7 17.1
*8ASTL80 A L 10 53.4 44.8 16.4

A1153verage -3 44.8 16.4
BASTL8 53.6 8. 164.

A. rg Surface 55.2 48.2

8KSTL188 K L 10 54.7 49.1 15.7
8KST.18-9 L54 48.3 5"

Average 52.0 46.5 15.2
8AP2:L 87 . Md - 53-2 45-.2 17.8

8 1Pd- 53.7 45.66.14-133 A Thick 10 54.6 45.4 !5.7

craeg L 53.2 456.2 16.6
Mid- ~53.9 1.

81 i!•h3 K Thick i046 .I 17.1
,,4v 44 h.44.9 17.9

ASWT33 Surface 53.9 44.3 n1.4
8AsTr134 A LT 10 53.5 45.2 13.6
8ASTr135 53.4.8 12.1

Avc2:age 53.6 44.8 12.4
,3KOT"5241 Surface 54.7 48.5 16.4rCSTT242 K LT 10 55. 8 48.7 15.7

81rE 2h 3 54.2 116.4 1!.1,
Average 54.6 -- 7, 14 .5

8ASTLM38 Surface 5 r4.0 43.7 18.6
MSM89 A L 100 53.5 45.7 16.)4
PsTo53.8 45.2 o

Averag s 3.8 -34. 16.7

WT16Surface 55.2 .7.3
-8KSTL197 K L 100 5h48 48.1 16.4A
8KSLa1I93 48 5..4

Average 48.1 16.7
63AM'LI05 Mid- .53 . .46.8 15.7
8Ai4r.,06 A Thick 100 53.7 47.3 15.7
8MM107 53.6 47.4 15.7
, Avwrage ,53.5 1 57.2 I5.7
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Table X Co uctinued

Ultiuate Yield
Biflet Exposure Strength Strength Elongation

S cinen S§mier Location -Tim(e (•Z) (hr K))

&MfI;160 Mid- 53.9 45,8 17.9ml161 K Thick 100 55.1 46.8 16.4LAverage 54.7 46.0 16.9

IA81T11.2 Surface 53.8 44•. 12.1
8A0 ST143 A LT 100 538 45-.T 10.
8&_ms 44 5.o 4.6 8.6
Averane 25 .9 4U.9 10.5

WCSTM150 Surface 54.42 4.8.1 12.6
S8IcSTM51 K LT 100 54.5 48.7 8.68&STT5 .... 55.0 !tj.8 9.3

Average p.6 00210.
U8ATL9T Surface 52.6 4*7. 12,9
8AsTL98 A L 1000 50.8 47.2 15.o
8A M 22 50 .9 46.4 1-

Averag~e 51.4 Z7.
SKSTL205 Surface 56.3 51.9 12.9
8KSTL206 K L 1000 54.7 49.9 10.0
SST12T07 52.0 .0 10.0

Averate .3 11 .. 0

Mid- .2 3.5 16.4
S8Koi!307 K (1) Thick 1000 9.3 4-5 15.7

oUL308 L T.73 16.4
Average 48. 7 44.1 16.1

MM309 Mid- 47.9 43.2 16.4
S8DMTL310 K (i) Thick 1000 48.9 43.9 16.4

Agm L 16.i: Average . ...... 4....8...6 . 4-3" 1 .

i MSTTI51 Surface 50.3 46. 11.4

KASTT152 A LT 1000 51.9 56.81 9.3
8ASTT13 5 1.6 5 4T. 983

Average 501.3 10.8

(1) Specimens ?.oved from Billet (d), all other specimens

from Billet (b).
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Tuble ZL

j THMK STABILITY OF 2618 ALUKIUM ALLOY
,EUOSED AT 400*F FOR 10, 100 AN) 1000 HOURS

AlD TESTED AT 400OF, SURFACE AND MID-MICKNESS MA MIAL

FRcM 4" x 8" BiumT LIoITUDIHAL AmD LONG TRANSVERSE DII•CTIONS

Ecosure Ultimate Yield
Billet Time Strength Strength Elongation

Specimen Supplier Location Ms_ (KSI) (KSI)

8ASTL82 Surface 10 45.0 40.8 I:4.9
8ASTL83 A L 45.0 4o0. 20.0
8AS_,.84 45.9 41.2 17.1Average S...45.3 407 18.

s.gO .Surface .. 45.5 43.3 :L3
8KSTL191 K L 10 44.9 43.0 16.4
8KSTL192 45.0 43.0 21.4

Average 425.1 43. 17..!
MiMMd0 Mi- 43.4 38.8 18.6

8A1.L91 A Thick 10 44.4 38.4 13.6
3MITM92 L 4ý- 38.4 15.0

Average 44.1 38-5 15.7
8MM4T145 Mid- 45 .1 40.4 2
87O8ML146 K Thick 10 46.2 4o.9 14.3

L 46.6 42.0 12.1
Average 46.0 4i.1 12.8

8ASTr136 Surface 44.5 •- 0.4 12.9
8AsTT137 A LT 10 44.7 39.6 18.6
8AST•138 4o.9 o.
Avera e 44.0o.9 12.340.3 15.3_

8KSTT244 Surface 43.7 41.8' 17.9
8KSTT2Ti5 K LT 10 44.2 42.2 18.6Ii8KSoTTP46 44,1 42.6 16.4

Averjre 44.0 42.2 17,6
-STL91 Surface 46.5 41.2 -10.0

8ASTLL92 A L 100 41.o 36.5 15.7
, 8ASTL93 41.4 36.9 17.9
Average 3.0 .8.2

8KSWTL99 Surface 46.3 42.9 16.4
8KsiY.,2oo K L 100 44.5 44.o 20.0
BKSTL2O1 47.o 44.6 11..3

Aver~ae 45.9 . 43.8 16. _
8AMTL108 44d- 41.6 36.7 16.4
8A4L109 A Thick 100 41.4 36.9 15.0
W8AI.•L110 L 42.1 37.3 15.0
Average 1+1.7-. 37.0 15.5

225
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able SUI Contimed

hxPoenre Ult:sate Yield
Billet TiMe Strenth Strength Elonation

.hpeciuen ,,uppler location (Ers) (KSI) (KSe) (_ ) M

&OU163 Mid- 41.8 37.0 14,3
8&0=•64 K Thick 100 41.5 36.6 15.0
S6 L 41.6 36.9 1

_ Aem4{e 5 . , 3 . 15.3

8WOTTI45 Surface 41oO 35 I1.3
8KOT46 A LT 100 .425 38.2 11.4
MSTTIý47 41.2 37.T 15.0

Avterse 41.6 3-.2 13.6
8A5T153 Surface 59.5 .•30 12.2

M8MST5L K LT 100 35.8 43.1 13.68KSTbr255 44.2• 42.2 11.4
8A~2-e75e 3..6 3.8 12.4

Surface 39-5 35.2 17.9
a mol A L 1000 38.T 34.9 15.5

8ASTIL102 Mi-3T.7 34.8 25.0

358.6 .16.3UKS e0 Surface 43.2 36.4• 12.9

8KIR209 K L 1000 434. 37.2 17.98KSR210 4 4.2 38.2 1,T.1
AVmma .6' 37.9 15.5

MM312 Mid- 34.T 30)2 25.(8K1•316 K (2) Thick 1000 34.2 29.6 22.9

1431 L 34.8 3.5 22."Averag~e 34.8T...3 22.5
WMA13 Mi- (3) S35 (3)
8KL316 K (A ) Thick 1000 34.2 29.2 22.9

Averawe 34.8 ?2.8 20.5
8ASTT154 Surface 39.4 35.2 20.08AI15 A LT 1000 39-9 36. 22.1
atsm5 . .. . 0. . (1) 18.6

Ave~e 40.8 5. 20.2
, 8KSTT262 Surface 1• •38.2 1.

W8ST1263 K LT 1000 142.9 38.0 18.6
s8KTT64 43.1 38.1 18.6
Average 43.2 38.1 17.4

()Exteasameter Malfunction.
(2) Specimens removed from Billet (d); all other specimens

from Billet (b).
(3) Dmaged Specimen.
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ii I IiIz z

TMlaL 8TADUM OF2618 hUKOWR AlLM nCFO6
AT 325? AN J00?• OR 100 AND 1000) RSmMnW,'ACE MATZ=

mmo 80 x 11" muIm, tJIDG•XlDIIAL DDIUMOI

ultlmte Yield
hpomie Rposure Test Btrength Strength ZlonoationB§REmen 2uxli~ r ZM&Z) Time -(r) ?mP'?) (oil M) )

IAsTza 62.0 53.5 9.4
11ASM A 325 100 IT 62.1 53.8 8.8
11A5-3 .61.T 53.4 10.1

Aver~e _- 61.9 53.6 .4
1KSUZ25 61.1 53.3

uiu826 x 325 0oo RT 63.5 55.3 8.8
JaMT 63.6 55.1 2.2

emi e .. 62.1 3.1 1

1 T8 A 325 1000 IT 53-5 43-3 10T
5B 51.0 40.8 n.4

Aveag~e 52.6 -72.14 10.9
11KSTL31 55.1 44.2 10T.
111,TL32 K 325 1000 T 55.2 444T 10.0
153.0 ?2.7 10.0

Avege 54.4 4.9 10.2
13AST4 53.2 24. 2.9
11A8TL5 A 325 100 325 53.0 4T.9 12.0
IIl•5_T6 2.9 47.5 11.8

*Avft e 55.0 47.9 22.2
Ib2854.5 149.2 12.1

1IKT29 K 325 100 325 53.8 4T7.6 n.4
0 5IAer5 -7 9.2 11.4

Av•e e 11.6
11ASTL1O 43 16.4
lI•A1TLi A 325 1000 325 44.7 38.5 16.4. ...2 5. 38.9 15.o

Avera-eI. 3. ý-
11KS•L4 45.T 38 3 14,3
111STL35 K 325 1000 325 45.9 39.1 14.3
1 61 m 36 45.8 32.2 14.3

Average 45.8 38-9 14v3
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*b'eugt Otw~h NIolTion

12u.S - Ii1.3 11.2

1UAMM41 A 1.00 10 T 2 426 l.4

K 1.00 3.00 1 55.9 43.5 9.3

K2. 3100 1000

KlM1 A4w0 100 40 3Tý8 40.5 15.0

51.0ZA 38.3 0.
LYE1IA M K 100 36.810.22
2Avnras 42.29 64 1.

12AVMT1 A km0 1000 1.00 39.6 32.2 20.0

D$IIOTM 3T.1 3. 19-3



CONRBION PYJPflTIM OF 2618 AL3UMI ALIDAY
AT RlOOK Y"~AVR ThO 3IMC2 IRTIUAL OF

3" x 6-1/2" 3ILLUT, LownGIm~L., =oG TANs1vBE
AND BB)T NBVU5]I DMCTON8

isnet (a) I

millet freh Modulus X 06

Spec imen - Stpplier Location (m)i

6ASPL7O Surface 59.T 11.0
6ASPL71 A L 60.o 10.0
6ASPL72 70i.

Average 4- 1.
6KSPLTO Surface 56.8 10.3
6KMP73. K L 56.2 9.9

Averge26.i4 10.3
ZA-SPTT3 Surface 57.3 10.5
6ASPTT4 A I1T 57.4i 11.0
6ASPTT5 5T-9

Average 5T-5 1.
UW8TB3 Surface '55.0 10.2
6UM~4 K I~T 514.6 10.3
6KS~FfT5 54-.3 9.5

Average 541&. 20.0
6ASPS76 Surface 53.2 1.
(-ASPSyT A ST 52.1 104T
6ASPST8 -52.8 20.~8

Alerge 523. 10.5
6 76Surface 56.2 10.5

xissyI ST 56.0 10.5
6KSPBT8 59.2 10.1

Average 57.1 1.

:22.0



IIL

cowmRsxaB 1mzR Xs or 26i8 mAWUum Amoy AT
ROOK RU'A7JREB, 250OP, 325*F AND 4O00F r"OI
StRACES WAR=-?CCUNS AND MID-THIC1M

OF 4" x 8" BLLE, LOKMMT IL AND L(V TRANSVWE DIFCO?4S

Billet (b)

Noat YieldBiLlet Tem Strength Modulus
sp•-. smlier Location . .*F (Ds) ... .x 106

8Am'LI Surface 54.0 10.1
8ASPL2 A L I• 53.9 1o.6

Av3rge.0 1o.8
Anne ,0 54.3 1.5

aKSPL3T Surface 55.2 10.5
.8KSPL38 K L RT 55.8 IC.8
•8KsL3- 54.5 10.4

Average 55.2 io,6
IAQL aarter- 53.3 10.2

8AP2 A Thick RT 53.4 10.2
8AWL3 L 52.1 10.3

AverLae 2.9 10.2
8KQPL4 Qmuter- 55.7 10.7
8KQPL5 K Thick, RT 54.5 10.7
8KQPL6 L --52.4 10.7

Averae .5..2 10.8
8AI•L. •d- :•49.5 10.5
8A1I2 A Thitk RT 49.9 9.9
8AI§WL - 52.1 10.1

Ave= 50.5 10.2
Mid- 51.5 1o.4

81Q11L5 K Thick RT 50.1 9.7
MPL6 L 53 .d1.5
Avage 51.8 10.2
T3 Surface 50.2 10.4

8As-L4 A LT 51.3 0o.4
8AS..P.5 ---51.9 10.5

AvergE 51.1 10.4
avasT14 Surface 54.9 10.3
8KSPT5O K LT R. 54.9 10.3

&MV 1 11.0
Avenmrg 54.7ý 10.5
8a Surface 52.7 10.3
8A& L5 A L 250 52,7 10.5
8ASPL6 52.2- 10.6

Avr 52.5 1.



TABI XLnV. Icontinued)

Est Y±eld
Bilflet MO strength~ Modulus

Speciman Supplier Locatimi PSI) xK3? si

8KSPL40 Surface -55.5 10.7
8wL.41 K L 250 54.7 10.1
8SL42 514.8 10.4-

Aveme 5-6o.0 10.-4
-MEM~6 Surface 514-4 10.1
8ASPTI? A LT 250 48-2- 9.2
8ASPT18 52.2 9.8

Average "6
8&WPL7 Surface 49.8
8ASPL8 A L 325 49.8 9.6
8AWW 51.0 9.8
Average 50.2 .

dMSL43 Surface 52.3 - "
8KSPL44 K L 325 52.5 9.7
8K� �_52.6 9.T

Averae • 2.5 9.6
K9 Sur-face 49.7 10.0

8ASPT20 A LT 325 49.1 9.9
8ASPMT2 (i)

LAer]age n4.14 10.0
BSPiaO Surface 46.8 9.9
8AMMLU A L 400 -45.9 9.5
8ASPL12 48.3 10.3

Aveae 47.0 9.9
8KSPL46 Surface 44.7 9.•4
8KP4T7 K L 40 47.2 9.4
8KSPL48 47.8 9.3

Average 46.6 9."4
8ASPT22 Surface 44.7 9.6
8ASPT23 A LT 400 414.6 9.5
8ASPT2 4 9.5
Averge44.6 .n5

(1) Cozmressometer mzalfunction

13a



-XV-

ccseuuzw13)PI Or 2618 AJ= ALWREAY AT -
mmC !33m~3 NCIamCs or' 8" x 11" xLL3T,

WIIflUZ3., OW 3AYUAND SWR? 2!AUSNWI DIRVMINS *

SD.C~L qnpier jgLatlon TmeF !eD -P

12ASIPL1 *K I Surae 20 11.2~
11ASPI2 A L - RT54.1 1.

lIi WPL3 2.

-54.9--11.2
SurP'~8iface 50.0 71-0.

1AMA LT 49.40- 104

llS 5K LT -T53.2 -10.3

IIIASPS8 A Tm 8T11.2
LIASPS9 50. Y.6

E U03 11.0
11KlJKP T Surface, 55.-6 111.7
UxsMs8 K ST T5591-1.0
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Table flA

ICONS8ION PI OF 2618 ALIM A=LOY AT
1ROOhK TUU'BM¶'R, 250-F, 325"#, AIM .00*P O SURACE--

QUARTm-T McKNUS AMiD D-TMIM OF 4" X 8" KAISMR BILL!T
WLOmTINimfAL, OND Tev MD SAw mw nAw DIRECTIONs

Billet (d) ..

Test Yield
Billet Temperatute StrenIth M•opS__

SwienIe Location IF Kii Xl0 - oi

8KSPL300 Surface -52.1 10-5
8KSPL301 L RT 52.6 10.3

%M 252-04 10.6
Average . 2. 15.. , -7

8KSPT303 Surface 491 -0.2
8KSPT304 LT RT 50.9 10.3
LB)=035 !t28 __ u

Averae .. 9 ..
tW3551.0- 11-3

8KSPS316 51.0 7;6 (1)
8KSPS317 Surface 51.1 Io.6
&KSPS318 ST RT 51.1 10.T
8KSPS319 50.6 10.5
&CSPS32O 51.8 ok

Average 1.1 10..
8KqPL339 Quarter 53-7 10.4
8KQPL34O Thick RT 54.1 10.6
8KQPL3141 L -53.3 _10.14

Average 53.7 10.-4
-8MPL342 Mid- 53.7 10.8
8KMPL343 Thick RT 53.5 10.6
!ggMP44 L 53.4 1o.4

"Average ý3,5 10.6
8KSPT306 Surface ' 49.5 10.2
S8KSPT30 LT 250 49.5 10.2
8KSPT308 149.6 9.7

Average 490-5 10.0
SKSPS321 50.4 10O.0
8KSPS32 50.6 9.6-
8KSPS323 Surface 50,4 9.6
8KSPS324 ST 250 50.8 9.8
8KsPS325 50.9 10l,4
WKss3_26 49.7 10.1

Average 50.4 - ;99-
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Must-.- Tt-M-ure ftre- -h

8 _ i oM LT 32?5 48.3 9.8

48. .9

"VM632T W-5 9.5

8KOPS329 Surlace 325 47t-2 9.8
&MSP330 ST 325 47.2 9.8EA 14T.84 9.9

48.8 9.

8KAS333 143-T 9.3
8K8335 Surface '45.2 9.2
WMSI~336 ST 1400 145.4 9.4

8KSP33T 45.29 9.2

&CBM338 44.4 9.3
Aver*" 241 .2

(I) Ccmpresscmeter error. not included in average.

(2') Compressoueter salfunction.

iU
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BKMGM MRWI3St ./12.0, OF 2M1 AUDMM~ =Ml AT

3mwi W.ATIA W 3a I 6.i/ean=sm,
OWTUMfl31AL AM~ WWG TUMMYAS UDt=TON

BllIet (a)

Ulftate Yield
B1334t, Tompe'tum' Stafsmgth Strengt-h

3pecimun .Suplisr Iooatiom 9)(XI

6MWL25 Sts.125.3
6AS8126 A L RT119.3 --952
6ASB-7ý 122.6 9.2

Aviewa e

615BL6 1 L 1RT 119.9 8~4.4-

6RL2 -

6AME34 122.0 8.

) 135



T~ple ZLTII Continued

Test WUm.iite Yield
DS--et T.watV 3b'tvmgth 5ti'engt1h

6AL3L urface 98.2 65.0

AL400 10.5 70.1

A 2

0=321 400 103.3 702;
101.3 9970ý.7_ ZIAW.7I2.

(1) heAcs~e M 400 10.5 70.

6AT2 45 .

1-9 71

69M NZ140 6.

6ET1 KL 00 133 7,

1U6



Table X BII

PICFZKS */D2.O,. Or 26&8 A LMARomf ~~250s 329*?, n 00PM
IDMYMNL NDLM~ TPAM5NW DMOMM~

Billet (b)

TeMt UNtite Yield
Billet Teqieatiu' ---.gt St-Ongth

8AsBBL Surface i74 8.

8ASBL2 A Lhc UT 125.6 95.8
LL 92l88.

8K*Ii uate 10. 95715
8KBL26 K Lhc HT 121.2 9.
SKcS6 7 5 91.6
Amrage a

" 1AB2 A Thick PIT 128.6 1.__AQRL3 L 121-4 9232
Average124.90 91~.04__

EAQBI4 Hl103 95.4
BANBL5 K Thick RT 131.8 96.o
AM816 L 128-.6 92.0

8ASBMIa A 12359 86.928AMBI2A hck5 128:4 94.6
Average 1244. 93.2

Avern~ge126.0 54.
SKSB~tSSurae123Z.1 95.18KSBL29 K Thc 250 122.8 95.5
8AUSL128.2 81.8

1230

8LSBT13 Sufitc 12 7137.

_ __A 
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IIb X= Cst~lnued I

To1w Xoost@ Yiol)

8*ini6 3~fa 17.1 80.2
SWUI7 A Wt 2P0 19.8 79.7 ~

0=3 K LT 250 120.8 82.2
12. 8 81.3

3M319 2ro113.6 76.3

SAW20 A LT 325 116.0 82.0
8A.3 80.2

8K4 xL 325 7lj.07

8L35 K L 400 U3.2 6.

:Loz~o 69.8
SASM12 105.1 70.5

AL 400 103.6 69.8
8KL6106.3 69.8

~ U8KS48r03.9 70.7

8AMT24~ 102.3 6.
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Table L

BEARING PROPERTIES, e/D - 2.0, OF 2618 ALUMINUM ALLOY
AT ROOM TEWERATJRE FROM SURFACE OF 8" x ii" BILLET

LONGflVINAL AN4D LONG TRANSVERSE DIRECTIONS

Billet (c)

Yield Ultimate
Billet Strength Strength

Specimen Supplier Location (KSI) (KSII

I1ASBL1 Surface 90.2 120.9
1ASBL2 A L 95.3 128.2

11ASBL. 92.8 126.6
Average 92.8 125.2

IIKSBL7 Surface 92-3 125.6
lKmBL K L 91.5 123.5

I IKSBL9 9. 2.
Average 96.212Z.8

ve93.3 2.
A AST4 Surface 92.7 126.5

I1ASBT5 A LT 92.7 123.9
.iAsBT6 87,.2 125.2

Average QO.Q 12,.2
lKSBT1O Surface 92.3T
1ISBTII K LT 95.3 129.5
11KSBT12 9.

Average 95.0 131•.

!I

-4-I

139
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Il

rJ'?M _M09 O/Dus2.O, OF 2&S AIKMhE AULOY AT

Bil i le t * (162

~cim Jaatio St~sngh(KI) twength (KI)

8KML300 &ufo.18.0 89.2
81U1L301 L 118.5 841.2

MMU302 eas120.5 .

81=3041 it 125.0 814.5
8KIUT05 3211.8 8.5

8IQM3L07 Thick lfl.8 86.7

aBOL309 322.5 86.3

IMMB310 Thick 122.7 80.9

L 12. 87.
MOB

1uo
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Table Lan

SMR PMwa~i (W 2618 AW3MUMX ALLOY
AT ROO SUUAMW 250*I' 325*P AID 4W*07M IRN BACZ.,

1ARM34IIOWJANMD NOI-THIQDI OF 4" X 8" DBILr,
WUI¶DDALWIG MAXI3V3M D AND R MU16~MI DIRUC.T!0JS

tltlmte

.aASSL1 Surface 42.4
WASW A HT ~ 40.8

BABE, 1.

3T anface40.9
89K L AT41.3

OOMS39 41.4

8AQSL2 A Thick in 3.9

8KQSL4Quarter
8KQML5 IC Thick IlT

Avers 43.1________________

MAE XM-47.9
80iuX A Thick RT 50.0
8ImL L 4T.6

Average .5
WN-9L Mid- 44.0
8MME5 K Thick RT 45.4
834sL6 L 46.4

Aver-age 4.
FASST13 Surftce 4-
8A~STli& A LT IRT 142.0

8Averag 43.0

81CSST49 Surface 4.
&tSST50 IC LT ET 43.3
8zCSS51 44.2

8ASSS26 A ST 39.5
8ASSS2'r 38.2

Average 39.3I

Uk2



Table L (Continig)

Ultimate
Biflet Test ft nihspcimen Sialier location SOL (f, (KiT

;- u- at

8KSSS61 Surface 42.9
&8SS62 K ST RT 43.0S-4 .6
WL Surface 40.1L

8AssM5 A L 250 0,8
8ASSL6 140.2

WS5L 1 .0 - Surface 38.1
8KssL41 2 L 250 39.4
8KSSL&2 3.6

Average •9.1
dhASSM6 Surface 42.5
8ASMTI7 A LT 250 -42-Z
8ASs1e8 - 415•

Average
8K5552- Surface --43.2,

i8KsST53 K LT 250 14-0•4--
8LS5514 _ _ _ _ _

Average 4
-ASSs28 Surface 36-
8ASSS29 A ST 250 36.4
8ASSS3o 39.0

"Average 37T.4
8KSSS6'4 Surface 39.-5

H 8Ksss65 K ST 250 3941
8KSSS66 39.1

Average 39.2
8ASSLT Surface 37.14
8ASSLW A L 325 36.8
LAM-I9 38.1

Average 3T.4
8KSSL43 Surface 36.2
8KSSLI4 K L 325 36.9

SSL 36.3
Average 36.4:

8ASST19 Surface 39•5
8AS•T2O A LT 325 38.3
8ASST21 39.0

Average 38.9
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Table LIII (Continued)

~11L~t Test Streza -1

8,ecffn Uapir- Location TXinp. L'F Uri(K)

~~ssT~ Surface t)
8KSST56 325-~a~ 39--'

§M T __-

AI3 -A__ m 225

8KB85671Sif-
_S6ý-K- BT 5 _ 9 _9

85SM1.40 - -A __40

8urfanse -31*----

Surwface _

Average _34.9T FSI277 9ai7

(i)M Tet3qu34n iluntTnW=4

e- -:
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Table LIV

AT SHR PROPEIRTLE OF 25.10 ALI&JM ALLOY

AT ROOM T ATIWN•h FRtO ! m Ct -0 8"-X 11" BIILLET.
ONGZIJDIWIA AND LONG ABSVEM DIRECTIONS

Billet (c)

Ultimte
Billet Strengthi i % Se-uDAl&ier Location (Kua i

11 ASOL1 Surface
S11ASE1 A L 44.6

SAyerage 44.0
=IIK4SL7 .Surface 45.1

5 •K L 44.o

1JASSTO Surface 4•3011 -IASMeT A LT ;4(. 6
:•lmw 41• - l ~.6
,. = -Ave-m ge 41.o___ "•l - • 0I- ..

- • - • -IIKST0 - -•Surface 4 3.O ' -

- IKSSTI-1 K LT 41.2

//$

rT

N I



I 4N

AMD NID-?NICOMiU 0F V X 8" FAX= BILLWI,
OG1¶'UDIOMAL, Wum An8vxbW AND EM)T T1WAJVMt D1MTIONS

Billet (d)

I S.cienLocation ftrEn~h (XoiN

~8KM3O Surface 3.

AcBBT3O5 32.2
80D6Orface 39.2

8KMS30T 39-5

MMI QB309 Qirter 4.
MMSL310 Thick 38.T

L.I 39.0
8OM313ftick4o.6

&O31 L

it
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Table LVI

AXIAL LOAD FAT1GUE PRCPNl1ES, RBO.05, OF
2618 ALUMINUM ALLOY AT RO"M % ERATURE FROM

NID-MCKNESS OF 3" x 6-1/2" BLLET
LOMNGIUDINAL AND LONG TPANSVSW DIRECTIONS

Unnotched Specimens, Billet (a)

Supplier and maximum
Specimen Billet Loeation Stress (ESI) Cycles to Failure Remarks

ATl 60 4,6oo
AT2 60 5,Aoo
AT3 60 i00
"AT11 Alcoa 55 18,300
AT4 Mid-Thickness 50 12,700
AT5 Longitudinal 50 13,700
AT6 50 53,6O0
AT12 45 116,200
AT7 40 157,300
AT8 40 1,492,200
AT9 40 1,379,800
ATIO 37 10,160,000 No Failure
AT28 55 2,200
AT25 50 50,300
AT33 50 56,600
AT34 Alcoa 50 16,1i00
AT29 Mid-Thickness 45 125,500
AT30 Long Transverse 45 43,000
AT32 45 93,500
AT26 140 54,600
AT2-7 40 343,500
AT31 40 120,900
AT35 37 75,800
AT36 35 791,800"•~ A~9 ... 55 9,5•00
AT5O 55 12,100
AT51 55 1,600

"AT55 50 36,000
AT56 Kaiser 50 12,400
AT57 Mid-Thickness 50 18,800
AT58 Longitudinal 45 72,200
AT60 45 109,200
AT52 40 433,400
AT53 40 i,926,O00
AT54 40 1,716,100
AT59 38 -585,800

* 147 _____ __ - ---..-- _ _ _ _ _ _ -



"" Specimen oeycls to Failure Remarks

- -- ci~~BMe Blet Location Stress 11 0cst alr e~k

AT76 55 500
AM5 0 10,700

AT77 5O 6,600
AT62 Kaiser 50 17,200
AT78 Mid-'ickness 45 27,ioo
AT79 Long Transverse 45 20,000
ATZ8 45 56,8o0
A%'74 40 367,400
ATI5 40 124,4oo
AT80 40 137,900
AT83 37 486,4w0
AT84 35 15,160 600 No Failure

! I_



Table LW

AXIAL LOAD FATIGUE PRMPETIES, R=0.05,
OF 2618 ALINmh4 ALLOY AT Room R TtRE

FRC14 MMD-TLIICICNE•SS OF 4" x 8" mILLET,
LONGITUDIN AND LONG TRANSVERSE DIRECTIONS

NID NA teed Specimens
Billet (b)

maxim=m

Supplier and Stress Cycles to
Specimen Billet Location (KSI) Failure -Remarks

AAT276 60 100
AT294 60 1,700
AT277 55 8,300
AT282 55 4,200
AT283 Alcoa 55 1,100
AT284 Mid-Thickness 55 3,200
AT285 Longitudinal 55 - FailWd on Loading
AT275 50 il,ioo
AT296 50 10,100
AT278 145 126,400
AT279 45 104 ,000
AT286 45 284,,600
AT287 45 135,100
AT288 45 253,100
AT289 45 lO8,6oo
AT272 40 152,300
AT295 40 9,401,300
AT280 35 5,501,800
AT290 35 229,700
AT291 35 10,000,000 No -Failure
AT292 35 13,349,000 No Failure
AT293 35 10,194,000 No Failure
A".273 0 16 ,379,700 No Failure

AT322 60 2,900

AT328 60 1,200
AT329 6 10
AT330 60 300
AT331 60 .1,200
AT323 55 6,0oo
AT341 Alcoa 55 100

I " A"3143 Mid-Thickness 55 600
AT344 Long Transverse 55 200
AT345 55 300
AT324 50 48,06oo

149
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-bTa l* II - Continued

;- "• • • ' ~Maximum .. . .

Supplier and Stress Cycles to
S22cimn Billet Location (SIL) Failurc Remarks

AT33, Alcoa 50 16,500
AT333 MiA.-Thickness 50 18,900
AT33k Long Transverse 50 28,000
AT335 (Continued) 50 10,900
AT336 50 12,500
AT325 45 137,800
AT34i6 45 107,500
AT326 40 2,606,700
AT337 40 8,067,100
AT338 4o 336,6o0
AT339 4o 2,252,700
AT340 40 5,604,8001 AT327 35 10,384,400 No Failure
AT375 55 27,000

AT376 55 3,500AT378 55 4,200 o
AT372 Kaiser 50 30,600
AT373 Mid-Thickness 50 61,300
AT379 Longitudialm 50 13,000
AT381 45 824,,4oo
AT382 45 697,2-oo
AT383 45 1,914,70o
AT374 40 1,684,100
AT377 40 907,100
AT380 4o 548.500

AT351 50 2,900
AT352 Kaiser 50 4,700
AT355 Mid-Thickness 50 5,300
AT353 Long Transverse 45 211,600
AT354 45 56,400
AT356 45 138,00o
AT347 40 213,600
AT348 40 211,500

I AT350 40 132,200
AT346 38 447,0OO
MAT57 37 530-,700
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AXIAL 1OAD FATX(UE PRPRIS. R =0,05,

01F 2618 ALUXMWI ALWOY AT BOOKM VERATURE
FROK SURACE AND ],ID-THICM OF 8" x 11" MUMET

LoNGrI'TUIKAL AND' LONG TIRANSVRS DIREWTICVS

Unnotched Specimens
Billet (c)

maxim=
Supplier and Stress Cycles to

SSpecimen -_Billet Location (KSI) Failure Remarks

S"AT382 50 62,900
AT385 50 7.,600-AT391 50 2,200

AT384 Alcoa 4•5 113,o000
SAT38T Surface 45 13,000
.AT388 Longtud~inral 5 19,000

tAT383 40 191,700
AT386 40 19,400
AT389 40 374,800

I

AT390 40 983,000 .
AT392 3T 539s300
AT393 . . .35 108,800

AT43T 50 6,8D0
AT441 Alcoa 50 6,600
AT438 Mid-Thickness '50 8,100AT434 Longitudina. . 5 88,800
AT435 4,5 10.15,600
AT439 4•5 180.,000ATO32 80 94LATA 00

SAT433 40 660,000
SAT440 40 295,0oG AAT430 35 2,302,D00

AT431 3et (,318,000 Did not fail
AT454 50 300
AT81 I5 45 11,80o
A.3,S-rfATc61 45 3,200
AT463 Alcoa 45 28,80o
A155 Mid-Thickness 4o0 131,000
AT46 Long Transverse 40 97,600

AT4640 40 498,0003759,300

AT458 35 121,900

AT545 882,860

AT465 35 84,2ooo
AT460 33 115,2000 1
AT462 33 3,757,100
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.Splier an Streai cycles. to
........ Billet Lotion is!) Failure Remsrks

.AV". . 50 627,900
AT209 50 99,000
AT1 8 50 12,100

AN13 Kaiser 50 40,500
--A 1407 SMirLce 45 38,300I.hl Iofeitmlinal 45 26,300 Bn pcre

A14•11 40 6oi,ooo
AT414 40 8,910,800
AT415 40 177,6oo

40 10,282,500 Did not fail

IAT480 50 10,1W0
AT4&86 50 25, 500
ATS489 Kaiser 50 67,100

j A7479 Kid-Thickness 45 5,300
• 48 •Longitudinal 5 50,000
AT481' 45AWT 45 369,400
AT8240107,800
AT41 83 40 u6,6oo

S~~~AT4O 8 87,0

40 4,142,800

Ii A8 35 ;3,238,700 .

A 3 1.. .. W0,87,0 Did not fail

[ I
jw 55 8,600

AT0 0 ,U
AT0 Mie 03,0

AT50 NnnmmnnmnuWdnunn 2hicknelsls]•r• 45 5mmmn~aimli ,300



Time

2 USA L J M.1 AAW. T V 'T'-I3

lftut 4"

S~peiwn R~et-I*ti% bfttiý- -Valv~r ltm~k
AT7(

AT14e~ U

ATP. Alo

AT21 25 W6~000

AT22 2 0,O
AT23 - tb0

AT3T 130
AA-.42 -Ap~o0

AT-38 Aleom 351
-AT39 W-Mi4-thiikxess -30. J)0 -4

AT4i2
AT42'5 It T30

fAT147 -25 - 73,900
-T4 20- 1,{5~O

A~45

AT65 1~9-w

AT66 -40
*A262 40- 50,900

A~167 Kaiser 30 71,1900 -

AM14-id-McJkness Z 4o,000
AT7'2 Longitulins1 25,7100-

*A%63 20 188,500

WW-A"Ta 20 1~~0 ~3d ~t~

'4



ST0ab14 LIX - Continued

"p Specimen Billet Location Stress Failure Remarks

AT85- 40 10,700
AT'9•o - 7,600
AT-92 40 i4poo"
AT66 Kaiser 35 2,600
AT87 Mid-Thickness 30 36,100
ATOG .Long Transverse 30. 35,400
AT93 30 59 s-200AT88 25 92,000

AT91 25 51,500
AT95 25 106,800
AT94 20 216,900

J5 13,4307700
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i ~AXI.AL LOAD YN.IME Pi,.,PffiEj:, R =0.05 OF

2618 A~xznmIx ALLoy AT DOOM TU@Im•TU3 IR MID-THImCImSSio 4'•" x 8" Bmw.,I• tOwnwlmL Av o Tmnvzw
i D:UmCTI NOT,•CHI lD ms Kt - 2.4

Bil~let (b)

Oupplier and Stress Cycles To
§Mcspee Billet r•atin .(xs.) Failure, Rearks

AT 298 50 8,300
AT 299 50 5,000
AT 314 45 10,800
AT 315 45 9,700
AT 320 4. 8,400
AT 300 40 21,500
AT 301 Alcoa 40 ý.Ah0o
AT 308 Mid-Thickness 40 18,400
AT 309 Longitudinal 40 14,200
AT 316 35 27,700
AT 317 35 29,100
AT 318 35 28,900
AT 302 30 93,600
AT 303 30 19,700
AT 310 30 71,900
AT 311 30 45,000
AT 297 25 420,300
AT 304 25 134,100
AT 306 25 207,300
AT 312 25 395,700
AT 313 25 138,500
AT 30T 22.5 538,500

V AT 519 22 772,500
AT 321 21 830,100
AT 305 20 10.868,900 No Failure
AT 369 50 4,100
AT 349 45 7,000
AT 362 45 7,300
AT 348 40 11,500
AT 352 40 11,800
AT 353 Alcoa 40 12,200
AT 354 Mid-Thickness 40 8,100
AT 364 Long Transverse 40 13,100
AT 368 35 22,200
AT 371 35 21,900
AT 34T7 30 45,900
AT 355 30 35,000
AT 356 30 48,200
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Smawpier AM• tress Cycles To

SeImam XUM2 EeLoatioe (xI)-1 Failure Jmk

,AT- 35 30 54,600
AT 365 30 43,000
AT 350 Alcoa 25 166,2oo
AT 358 Kid-M&idckess 25 190,300
AT 359 Log Transverse 25 (2)
AT 360 (continued) 25 12.•,
AT 363 25 195•,000AT 366 25 171,o00

AT 361 25 163,900
AT '151 20 1,088,600
AT 367 18 829,700

15 AT 3710 ,0,2.100 No Failure
SAT5339 50 5,900

AT 336 45 9,000
AT 335 40 17,500

i AT 338 Kaiser 40 17,300
AT 340 MXid-Thickness 35 30,000
AT 344 Lngitudizal 35 29,200
AT 3314 30 87,500
AT 341 30 50,900
AT 33T 25 199,400
AT 342 25 95,600
AT 343 20 711,700
AT U5 18 1.0202000
AT 365 50 (1)
AT 366 50 3,500
AT 362 Uaiser 145 6,500
AT 360 Nid-Thickness 40 114600
AT 361 Long Transverse 40 12,900
AT 358 30 4,000
AT 359 30 49,,400
AT 363 25 132,300
AT 364 25 138.,900
AT 369 35 22 o00
AT 368 22.5 300,000
AT 367 20 3,670,000

(1) Failed on loading.
(2) Bent Specimen.
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Tble LXI
S• • XL41 AD FATI(U PR01•MMI R ,,0.05p OF

26l8 AumnO ALTy AT Ro e u 1ROL SM ACE
AND NID-HITIM S OF 8" X 13." B=ATS, WNGOIDNAI AND

LOWO UVJIVMt1 DIhURTION
NXOTCD BCnU, Kt - 2.4

Billet (c)

Supplier and Stress Cycles To
SpecIzen BIllet Location (KAD) failure Rearks

AT-397 50 6,400
399 " 4,900
403 Alcoa 45 l11700
405 Surface 45 18,100
394 Longitudinal 40 18,100

S00oo 18,6oo
396 35 43,600
402 22,700
395 30 101,400
401 94,900
398 25 1,589,200

o404 20 1,34o0,6oo
AT-445 45 10,700

443 40 12,6oo
446 Alcoa 14",!00
451 Kid- 35 23,300
444 Thickness 30 46,200
44T longitudinal 30 52,200
448 25 165,100
419 25 185,400
"44" 20 203,200
450 20 849,900
452 18 393,100

W18 1.111. 300
AT073 50o

468 45 5,500
466 40 12:,600
475 Alcoa 40 13,800
469 Xid- 35 26,400"4T4.••7 Thioknevs 35 20.,100:
467 Long 30 68,900
476 Transverse 30 4T,4o0
470 25 95,60o
47I 25 176,ooo
4',12 20 281,600
477 17 11,095,000 No Failr -)
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Suclan 5~ipliwtable LZI (Conztinued)Cylso

Suplier MA Siress Cycles T

emen .... t L tion -,,, Failure Remarks

AT-419 50 5,000
.21 45 8,60

418 Kaiser 40 16,ooo
426 &rface 40 o0,900
420 Longitudinal 35 36,300
423 35 31,500
422 30 96,200Iee 30 76,200
49- 25 138,700
liA8 25 22p,900
1425 20 311,100

A18 13.985.70 No Failure
AT 50 5,7OO

591 L5 9,800
.90 Kaiser 30 13,400

1.98 30 3720

i 500 Kid- pq0 O.O0
T93 2kess 35 21,60005 01 Longitudinal 35 6oo

3 16,looo
4 98 30 3T7,200
493 25 lo2.,6oo
h9a 20 346,700

499 20 14,100
, 95 18 10,2m,100 No Failure

AT-523 50 3,500
516 45 6,800
514 Kaiser 40 10,.400
519 Mid- 40 12,00
518 Thickness 35 20,900
515 Long 30 63,000
520 Trans.ierse 30 40, 003
517 25 97,T200
522 25 84,,7oo
524 22.5 98,900

*525 22 1614,w40
521 20 12,133,500
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Table LUI

ROTATING BEAM FATIGUE PROPERTIESs R-i.0,

OF 2618 ALUMINUM ALLOY AT -OAM TEMPERATURE
FRCM SURFACE, QUAR ER-TICICWS AIM MID-THICKnES

OF 4" x 8" BILLET; LONGITUDINAL DIRECTION
Unnotched Spjcimens

Billet (b)
Maximum

Supplier and Stress Cycles to Remarks
S§eciraen Billet Location (KSI) Failure
ATI.? 50 18,140o
ATI08 60 4,300
AT106 60 il,4oo
AT105 55 6,600
AT98 50 14,300
AT109 50 16,100
ATIIO 50 16,700
ATIll Alcoa 50 18,570
AT10 4  Surface 45 28,600

SAT102 Longitudinal 40 57,600
ATI13 40 89,250
AT114 40 71,600
AT115 40 73,700
ATi16 40 79,900
AT103 35 168,200
AT99 30 513,900
"AT1i7 30 1,341,600
ATIl8 30 564,550
AT119 30 590,050
AT120 30 613,900
ATlOI 25 4,211,600
AT121 23 10,020,650 No Failure
AT100 20 10,092,100 No Failure

AT265 60 4,450

AT248 50 13,475
AT252 Alcoa 50 14,050
AT253 Quarter-Thickness 50 14,250
AT254 Longitudinal 50 13,500
AT255 50 11,300
AT256 40 62,350
AT257 40 50,900

. AT258 4O" 118,ooo
AT259, 40 60,300
AT260, Ito 54,600SATw2h9 1 3C 810,500
AT2-,61 ,30 270,500

159



•able IXI - Continued

Maxim=
Supplier and Stress Cycles to Remarks

Specimen Billet Location (MI) Failure

AT262 30 623,350
AT263 30 390,750
AT6 Alcoa 30 471,150
AT268 Quarter-Thickness 27 " 939,300
AT269 Longitudinal 27 - 9 050
AT270 (Continued) 27 2,. -T!X
AT271 27 2, 85
AT251 25 4,489

AT267 25 10,396,00• No Failure
AT266 23 16,779,400 No FailureSAT250 - 20_ _10,117,42o- No Failure

AT376 60 3,400
AT373 50 12,850
AT379 50 15,300
AT380 50 17,450
AT381 50 16,150
AT382 50 16,4oo
AT377 40 69,5700
AT383 30 4o76,0
AT384 30 63,950
AT385 Alcoa 40 62,600" iAT386 Mid-Thickness 40 66,550
AT374 Longitudinal 30 496,950AT387 30 661,050

AT38 30 31,03,50AV,89 30 4•69,ooo
AT390 30 693,950

SAT393 27 2,7511,000
AT3911 27 , 209, 800
AT395 1 , 803 ,100
AT378 25 2,948,IO
AT392 25 15,608,950 No Failure
AT391 23 10,053,950 No Failure
AT375 20 10,012.250 No Failure
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F

Table LZU - Coetnued

maxaimu
Supplier and Stress Cycles to

Specimen Billet. Location -(KSI) Fa .ure Lrks

AT372 55 7,500
AT378 50 15,800
AT370 50 22,400
AT371 Kaiser 40 103.,800
A-f373 Mid-Thickness 40 82,700
AT379 Longitudinal 40 89,,600
AT380 (i)
AT381 35 211,800
AT374 30 805,700
AT375 30 1,070,700
AT377 27.5 3,719,800
AT376 25.0 01226,00 No Failure-
AT249 60 4,400 ..
AT247 50 15,100
AT251 Kaiser 50 14,200
AT252 Surface 50 15,000
AT253 Longitudinal 40 81, 000
AT254 40 95,400
AT255 40 87,500
AT250 30 932,200
AT256 30 604,900
AT257 30 762,300
AT248 (2)
AT258 25 8.301,900

(i) Equipment malfunction.

(2) Bent specimen.
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TAME LMIII

ROTTG WAM FATAXE PROPUTIES, R - -1.0,
OF 2618 ZM M AL&OY AT 250°F AhD) 400F

FROM SbRPAcE OF 4" x 8" LLETn , WKGIoDmiNAL DIRECTION

Unnotched Specimmns
Billet (b)

Supplier and T* Stress Cycles to

Sede BiltLocation (*)J'I Failure Remarks

AT27 60 3,700
SATI26 55 6,500

50 10,700
SAT126 50 10,800
; aT1) 50 15,900
AT130, 50 11,300
AT131 A50 15,300
SAT125 Surface 40 59,700
.0a 250 40 69,2oo
AT133 40 53,400
AT134. 40 66,900
SAT135 40 60,800

V AT141 35 162,4oo
A7142 35 199,500
SAn3 35 155,500
SAT44 35 182,900
SAT145 35 156,800
SATI2 30 395,300AT136 389,700

0AT137 30 o6,100
AT138 30 307,900
i AT139 30 336,800
i ATI'hO 20 21,077,400 DiJ not failAT123 20 9,517,900IAT24 15 14,510,200 Did not fail

aT147 50 7,400
AT16.3 45 16,6oo
AT48 40 27,400
AT153 40 22,300
AT154 40 38,200AT152 40 28,800
AT169 Alcoa 40 28,4oo
AT159 Surface 35 89,200AT166 Longitudinal 400 35 70,900
AT167 35 89,500AT168 35 60700 IAT171 35 60,000
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I

S~Table IMII - Continued

ri

SSuppl•i~er an Tew Stress Cycesl~ to

AT155 30 236.300
AT156 30 166,800
AT1-57 30 1442000
AT158 Alcoa 30 215 ,100
AT162 St~ce 40o 25 910,1100
AT164 Longitudinal 25 i,I13.,800AT165 (Continued) 25 1,049,2o0

AT150 20 4,092,600
AT160 20 3,352,600
AT170 20 3,849,600AT161 17 10,2750200 Did not fail

pATpi nt . 23,551,600 Did not fallAT27 50 U.AT270 35 18,400

AT259 30 36,900
A1560 30 71,700
AT261 Kaiser 40 58,900
AT269 Surface 400 35 157,600
AT262 Longitudinal 30 314,2U00
AT263 30 209,600
AT266 30 292,200
AT2641 20 6,664ý,00
AT265 18 6,616,200AT268 16 70,081,700

AT263 ~130 0,0

II
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kit-
Table IZZY

ROTATING WEAM FA1TGUE PR(•ERTIES, R=-1.0,
OF 2618 ALtMINUM ALLOY AT ROom TEMERATURE FROM

SURFACE AND MID-THICKNESS OF 4" x 8" BILLET

LONGITUD1I'AL DIRECTION
Notched Specimens, Kt=2.4

Billet (b)

Supplier and Stress Cycles to Remarks
Specimen Billet Locrtion (KSI) Fahilure

AVS81 60 500
AT177 50 800
AXS578 50 1,100
ATS179 50 1,150
ATS180 50 i,4oo
ATS173 Alcoa 50 i,4oo
ATS182 Surface 4o 5,150
ATS183 Longitudinal 40 5,050
ATSI84 40 4,300
ATS185 4,0 i o "45
ATSI86 40 5,375
ATS137 40 5,400

•ATSiT7• 30 ]-9,9o00
ATSI89 30 22,500
ATS190 30 13,500
AT0191 30 19,700O
ATS19h 30 26,900AT-SI95 30 29,600ATS196 25 815,no

ATSI75 20 w01,6ooATS,176 200 199, 650
ATS!92 10 1 ,124, 501,
ATS193 a 14,300,000 Vo
A,'I•~ 50 1,45c
A31190 45 500
AntI.73 ho40, 150
AWh2'78 h0 4,500 I
ATI.1179 4o Io
A¶.1.() •'40 4,500
AT1.1189 Alcoa 40 5.000
A24195 Mid-Thickness 35 12.600
A2.196 Longitudinal 35 11,000
AT111 7y4 30 ,
ATf131 30 37,100
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TableI* LM Continued

Supplier and Stress Cycles to Ryrt
Spci Bile iluren !.

AMMU 82 30 29,000O
ATUL833 30 '5,'-000
AVL188 30 27,700
A24102 Alcoat 25 78,100
AIM193 Aid-Miickness 25 103. ; 8-
grrpa9h ljo-Zitudima). 25 123,000
ATIML75, (Contimted) 210 300,000

lt420 273,000
XMBJi5 203 232,000
ATM1803 20 2146,ooo
xn-PI 87 20 2-49,800

Ai615 1,P151,200
15 1,6-80,10

A'l37'12.5 102026.30o N~O Iihiu'c-
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ROTATVI)O DUN FATIGGUE PMPM R 0

02 2,•.18 AM M AllO AT 250* AND a",•iY-'fl, SI3E'ACI OF 4" x 8" ALCOA MUM LON•GIDIWA,
D1nW ONOxMM MPMCISN, Kt = 2.4

Bill12t (b)

S-upqplier and Test Stress Cycles ToPkerivift Billet Locat.±an Tp.(r Ki alr Remarks
AT 218 45 3,00)AT 219 40 4,700AT 19T7 0 6,100AT 203 35 11,000AT 206 35 12,500AT 208 35 9,500IT 208 35 10,000AT 20•4 Alcoa 30 25,000AT 20 Surface 250 30 27,000AT 209 Longitudinal 25 7o,7ooAT 210 ;5 66,300AT 211 25 6o,oooAT 205 25 69,700AT 198 20 253,400AT "'12 20 185,200AT 213 20 230,000AT 199 15 1.,005,800AT 221 15 689,600AT 200 12.5 1,175,400AT 20. 10 Ip,328,700AT 214 10 2,097,200

AT 215 10 4,97T2,900AT 202 8 ,371, 100AT 216 8 3,533,100AT_27 6 3,8,100 FaAT 490 45 1,900
AT 397 40 4,50oAT 416 40 4,9ooA.: 419- 35 8,0oooAT 421 Alcoa 35 10,500AT 398 Surface. 30 170,800AT 407 Longitudinal 4o00 30 16,7cx)AT 408 30 13,600AT 4l1 30 23, 5O0AT 411 25 36,60C,AT 412 25 35,600
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UbUe LIV (Co2sAItaW)

Suppltier and Test ftr(se Cycles To
q~ecmen Rif~tle LoctIon LM.(*]) (got) Failurze Emarks

AT 415 25 40,500
AT 41T 25 -43,O00
AT 399 20 163,200
AT 400 20 161,20C
AT 409 20 134,ooc
AT 410 Alcoa 20 130,900
AT 402 Surface 15 4 .,'TOO
AT 404 Longitudinal 400 15 636,300
AT 414 15 524,900
AT 418 15 4o.,6oo
AT 403 10 4,681,400
AT 406 10 5,444,5oo
AT 413 8 18,910,500
AT 405 8 24,316,s300 No Failure

I
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Table UInY

Cmm,-JP II nizM (W 2618 AUTJM ALUntCT 2390FoW' M m•TnMM~s OF 3w x61
BUZZ, Ef ILTUIfl3 D TON

Billet (a)

e-Aoa Billet Kaiser Billet
Specim Aen ANC AT AT2C TI2C TII AT9C &TIOC
hmplied

Stres (rS) 53 (1) 50 47 53 52 50 47

on cLadinL 1.00 .678 .607 1.64 1.18 1.07 .714

-.05 .01 .07 .03 Is I

.10% .. 07 1.5 159.0 .02 02 .0 4 190

.50% 1.0 501o .05 .30 165

1104 1. 73 . 5o~ 4.0 389

'1 -- .21 .09 .036 1 .38 4 ~214 .036.

10 2.57Z - 16 - 08 - 2.89.1.1 .321 1oa

100 - .232 . 135 3.71 1135 .386 1.8
1000 - - 2.68 .375 - - -

bours to
Fa1l1 -n .0 NY 121 243 79 NP

% creep
Strain at 5.141 3.29 (2) 5.51 5.68 1.04 (2)
Failure I

(1) Inadvertently overloaded during test metup.
(2) Specimen did not fail, test terminated after 1000 hours.
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Table UtZvU

CRM MPM PRO•=W Z OF 2618 AIAINU ALI"
AT 2,007 FM MDX.TOCM P 4 0 x 80 AICOA BILIX?,

LMMTU1~NL DMfl=CION

Billet (b)

Specimen_ A- A T24C MOC T23C L2M 280 -AT2.C AT20 AT220 &TI7C

Apied
stre (Ks) 55.0 _3.0 52.0 50 la. (1) 49.0 48.0o 15.o 40-.0

% Strain1.9 .1oz Loa&dint ILn 2.3 1,29 1.18 1.39 - 1.18 1,05 --52- .47

1-- .05 -.02 .01 .05 <.01 .01 - .03 9.0 168

" 1% .03 .0 .o .o0 l .0 .07 .11 -

-. j .071 .11. ,3o 6.5La - 46 1360 -

1 J.85 1.32 .78 .621 - .4o as o041 oo0

" 3.0 2.19 2.11 .507 1213 .9 .3

3.21 .707 1.03 - 492 .300 * O( *4

1000 - - - .088 .o96
Hours to
Failure 1.3 49.6 9.8 17 3 - 1_ 830 N_

Strain at 9.40 5.30 3.75 1.86 2.46 - 2.1413.15 (2) (2)
SFailure I... . ..

(1) Eensometer system malfunction, test discontinued.

(2) Specimen did not fail, test terminated after 1000 hours.-
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Loofim ElIMW

Iio

8onu~ IV -- -S11 87.2

A - -n -.o42 4

1 1.04l .707 .107 .0

1110 5-5 1.39 ý.-193. -. a4-

10 - - .4

100- 0 - - -

ftiure 10.2 1;.? 753 891

Strain at
5.77 2.08 5.251 5.38

1.70



Table 1=3

n-RmWT•l PFgt= 0I 2618 AZUhEM ALLT
AT 25007 FMK( X•ITK.ECKN 0 80 x 11" BIIX?,

IMITUDItNAL, fflWIOK

Billet (a)

Alcoa Billet Kaiser BilletSeXn ýT5A C AT55 56C TC A660C WT63C AT64

Applied
Stress (MS) 5.4 52 50 47 52 51 5o 47

% stmainI
T 3.50 2.57 1.fl .922 1.54 1.18 1.o0 754

05 o0 1 .o3 .03 .1 .o0 .01 .03 1.0

. 1 .021 .04 .04 3 .04 .02 .0o4 21.8

.. 03 . *o .08 .25 81 .331 24 107 -5 -00. o il.• .28 13.o 1. 3 32.5. 181 _
1 2.9 1.61 .750 .15 .893 .243 .268 .o5o
10 - 2.28 1.01 .235 1.95 .300 400 .086-

?1 100- - - 1.24 .235 - 1.36 .486 an'

.910(00 - - .857 - .2614
Hour's to
Failure 3.1 53.4 181 NF 31.0 175 300 NF
% Creep
Strain at
Failure 13.21 5.41 3.75 (1) 7.0 46 (1)

(1) Specimen did not fail, test terminated after 1000 hoursc
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CRInP.RUMMri PRtCPN~IVI I F 2618 AWUMEU ALLOT
AT 325P7 FM I-!T, CKUSS or 4w x 8 AIwOA BDiL ,

Billet (b)

-Alcoa Bil•et

SpomnL T34 AT30 AT32C T31C 5 T A1C ?T18C AT36C

str.ea 50 48 45 45 44 42 40 38 35 33

4%Strain - -- -

on loading 4.5 1.41 .78 .70 .66 .75 .55 .49 .375 .33

.o0 .02 .W1 .03 05 .03 .17 142 123.0 6 2911

1.1 0 3 .2 0 .-A .10 26.0 9 100 *7 9981

1.04 .1326ý0 123.2 4.8 6.5 230 2414 1918 -

S1.0% .08 4".8 r35.5 36.6 9.ýý '72.01 235 2651 w

, 1 3 .7431 ,3 .368 .214 .064 .02 .007o .015 .000

10 - -. 382 .41 1.o9 o0&14 .032 o046 o015 OD
100- - - - - .032 .100 .015 .007

l- -- - 1.02 .101

Hours to
Failure .30 8.1 41.2 41.1 12.5 74.7 236 276 1050 NF

Strain at (2)
Failure 3.94 1.98 2.07 2.67 3.87 2.94 1.49 2.92 3.33 (1)

(1) Specimen did not fail, test terminated after 1000 hours.
(2) Chart deformation pen pegged at 7.6 hours, indicated strain is for

7.6 hours not 8.1 hours.

17
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Table LUZ

CN.MJPT~tg PROPUTM3 W 2618 ALUMDNM ALLOY
AT 4000 FM4 M6D.ICKMMM OF 3* x W1 BILIm,

LmrOmmDINAL DMTIO

Billet (a)

Alcoa Billet Kaiser Billet
specien ATC ATd A CI¢ AT-C AT16C T40

!REie IT4 KA19
s lsI) 32 28 21 22 32 28 22
% Strain

on Loadi .357 .357 .369 .354 "572 -357 ,307 .268

S.0 7.0 7.0 4.0 74.0 2.0 13.0 5,3 27.0

' 10 11.0 14. 9.0 256 4.7 22.0 19.0 104
0. 14.5 39.5 243 846 11.4 50*4 4 2

j 6.0 20 96 13.2 59- 9154.0 7z2

"1 .029 .036 .030 .006 .028 .000 o014 .000

'~~10 .100 .075.0614.026 .3211.036.o54 .0211

100 - - .146,.o62 - - - .o96

S1000 - - .190 - - .414

F ,i.,,e 17.45.6 .98 15.9 .8 68.? 1037

Failure 4.93 4.69 4.03 3'26 1.93 3.30 3.34 8.27
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Table U=C[

S 4WTM,. PWMW or 2618 AVmJmm ALLOT
AT 400OF Faa IDT=CIMS 01 4"0 8 ALCOAx• AM M ,

I OITDIKT.AL VMU ONii _ ____Billet (b)

Alooa Billet~

_AT40C MW A A AT41CIAT20C AT42C AT46C AT43CIAT44C

AppliedJm KI 4 5-3 28 25 22 20 18

M, , .714 .535•.396 .311 .367 .330 .250 .246 .232 .236

0 5 .o01 .33 8.0 5.5 9.0 7.01127 164 63.

10 2 9 14.5 10.0 17.0 19.01 221 480 190

. 032L 1.8 25. 18.5 L27.-7 368 294 - -

1 . .05 2.3 27.6 22.3 32.6 4,74 690 -

I - .107.02 .0191 .007 .021~ .00 .036 o 0oo

"10 -. .3-7 .014 .o3 .086 .021

- - -- - - .164 .1 xi

Faiur .10 2.6 30.1 27.8 37.3 586 757 NY NF NF

n a 4.10 2.801 2.00 (!) (1) 5.27 3.8 (2) (2) (2)

(1) Chart deformation pen pegged shortly after reaching 1% creep;
eonaequently creep strain at failure was not obtained.

(2) Specimen did not fail, test terminated after 1000 hours.
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Tabu. O

AT Mo0? ,m xuwnamm or v , asm B-mw,

Bllt (b)

- - h?~&~A?47C _9

StesKIN 30 28 2522
% StreinTn .mdn 5471 .392 .321 .232

-9 .0.1 3.6 7.0 8.3 1e8 1

ii~ .10% 1214 1.0 23.5 2821

.5.0 288 D4.7 106 1051

ha. 1.0% 133.9 52.0 11441 -

1 o.028 .m0 .o18 .o3

V 0o86 .... .069 .,0

Fa_=4____36.4 a_9165 NF

Strain at1.BQ 3.92 3.25 (1)
Fail= 18 39 32 LI

(1) Spec•on did not fail, test terminated.
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MWM' M PW W OF 2618 AMt.i4D0 A, OT
AT hw? A I mimD,,,C or 8r x no Bsn=Z,

Alooa Billet Kaiser Billet
4iATSW AT6&C AT.(C AT62C A AT6A8C ATg

•a(fZf) 28 28 25 22 32 28 25 22

DA--.o• :nLo -13o 9.,5 286 6.7 4..0 lj 1 9.21
o .. .13,.0.o 28.5 ll 11. 0 46.0, 46.o.

1 .0% 20.3 25.2 202 222 10.9 37.5 101-- 25a,

1 .000 .019 .000 .000 .007 pZ .4 .o

10 .032 . , oo6 o .090 3 .025½0 &r4 tf2 o .964, .200S1000OO - - 1 0

Hours to
Failure 22.5 138 222 1019 12.1 45.8 127 398
S% i atr- -

Failure 1.39 (1) 3.50 3.517 3.36 3.62 5.32 5.62

(1) Chart deformation pen pegged after reaching 1% creep;
consequently, creep strain at failure not obtained.

176



Appendix b

Tabulated DatA Pr=m
the Literature



U~~r~Z PAWUTI AT? ROCK TWVUATUU Or' 261&T6 ADWMNM AL1.OT
DATA Pt1RISlR BY NX11. AMMtCAN AVIATIONI, LCS A]~GIZ U=V5ION (1)

Billet ultimtW Yield Elongation

Siie Diroetion StE•,o (MI) Serord (WI) In 2 in.)

L 61.5 54.2 6.0
L 63.0 56.5 7.0
L 61&A 52.2 8.0
L 62.2 52.4 9.0f L 61.5 54.3 9.0

SLT 62 .0 53.4 6.5
LT 61.7 52.7 6.0

40 60 LT 61.6 52.8 8.5
LV 62.7 53.0 7.0
LT 61.3 51.7 6.0

B eLT 62.7 53 . 60.0
ST 62.9 53.5 6.0
ST 60.6 52.4 515

L 62.8 55.3 8.0
L 62.6 53.8 9.5
L 51.7 53.7 9.0
L 62.7 53.7 30.0

Billet I L 61.9 53.2 5.0L 62.6 57.1 ,7.0
I 4, x 6" LT 62.2 54a,. 4.o

L 0,6 .5 51.6 ,6.5
ST 59.7 53.5 3.0
ST 59.5 53.3 3.5
ST 61.9 53.7 4,.5

_ST 61.o 03.7 3.5
L 60.5 51.2 6.0

Billet III L 58.1 48.8 6.0
L 54.0 4, 6.

6" x 8" LT 59.4 51.6 6.0
____ LT 61.4 52.7 7.0

(1) Data from Reference (3) report~
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I.

TAbl LXMI

TINSIIE PROPUMI OF 2618-T6 ALUMIUM ALLOY
AT 40007 Ar KXPOST AT 400O7 FM 100 HOW

DATA P•1RNISHKD BY NWRH AMWICAi AVIATION, LOS ANaELIS DIVISION (1) -

Billet Ultimate Yield Elongation
Size Direction Stent Strength (WSI) (%in 2 in.)

L 37.3 33.8 13.0
Billet I L 1.37.3 33.9_18.0 -

4" x 60 LT 36.8 33.5 13.0
LT 3y7.2 22.6 19.0
L 38.8 35.8 12.0
L 37.5 -- 16.o
L 37.7 34.L4 13.0

Billet II LT 38.7 35.8 13.0

4" x 6" ST 37.5 33.9 l4.0O
ST 37.5 33.8 14.0
ST 37.0 33.6 14.:0
ST 38.o 34.8 9.0
ST 38.4 35.4 10.0

I -

(1) Data from Reference (3) report
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Table LUYII
SCGPPUSM PRflOU M CIr 2618&T6 AI M ALLO

AT ROCO T3KP3AT AID AT 40007 AFTE POSSRK AT 40O0P
F•OR 100 MM,

S'--PA MafIflD BY NORfl? WICAN AVIATI0N 9 WOS ANO.LES DEVISION (1)

Billet Test Yield J
Si SIze .. T (OF) Di•,etion ,5troncth KS'I)

BilletI ST 54.9
R4 x 60 aT ST 55.3

_RT ST 5.7
RT L 55.9
RT L 54.5Billet II RTL
ET LT 5.

40 x 6" RT LT 57.2
RT ST 57.2
400 L 36.0

Billet I 400 LT 34.6
L400 ST 34.8

4.0 x 6 400 ST 34.7

_______ 400 ST 341.7
400 L 35.5

Billet II 400 L 34.9

400 L 35•3
4" x 60 400 LT 359

400 LT 35.6

(1) Data from Referenco (3) report
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Table IMMVII i

SHR PROPE'RTI-ES OF 2618-T6 A-UNI'UM A!=Y
AT R0014 TOVERAT•n AND AT lgjo°F AFTER MP=JRF AT ;•OF FO !,00 OS

DATA FUMNISR•ED BY NOR&H ý-XRMCA:l AW•IATIVOli LOS MOLEX.• Dr¢ilSION. (I)1=

Bllet Tast Otnt

RT L .... 432.o

-RT LT 42-.4
Ble3' RT LT 4220 -....

f x 6f#TDT 42.2 ------.-

RT ST 42.7 I!

Pillet II RT L 472.o

ST00 L 24,o V

4o0 L -24#1
Billet 1 400 LT 24.1A#" x 6 400 fLT 23A .0

400 L T _ 2],.

Billet 1I 400- t L - 24.9--

400 1 LT I 44

4" x 6" o 1 ST 424.6

(I) Data from Referenrce (3) reporti

lei
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•"T able ~-

M.ARIM Pmrm , */D- a 2.0 01P 261&T-6 AWMINU ALOY
AT ROOK RAT=T MAD AT 40F'•-f tAPM EXOS AT 4007O FOR loo HOURS

DATA 7URNIaWm D!y NmH AMERC-" AVIATIONO LOS ANGELES M~VI:3ION (1)

Billet Teat Ultimate Yield
-2size Temp. (F) Direction Strength (KSI) Strngth (KSI)

RT-L 118.7 99.2 ..
-t Billet-I RT L 117.7 95.5

40 x 60 RT WT 111.6 --
_____ RT LT 11. 92.0

RT L 115.9 96.8
Billet II RT L 218.6 93.0

RT ST 117.4 95.7
4" x 60 RT ST 115.2 92.9

RT ST 114.1 92.9
400 L 73.6 8.2

Billet 1 400 L 75.3 59.8
_______________ ______________, _____________

4" x 6 400 LT 74.2 59.1
400 LT 75.8 61.9

Billet II 400 L 77.9 59.0
4___ 6_ 400 L 77.7 61.8

(1) Data from Reference (3) report
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